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PROCEEDINGS 


Ol' THE 


GENERAL MEETINGS FOR SCIENTIFIC BUSINESS 


OF T1IE 


ZOOLOGICAL SOCIETY OF LONDON. 

(May to December, 1907.) 


M«\ 7, 1007. 

G. A. Botlenukh, Esq.. F.K.tt,, Vice-President, 
in the Chair. 

Mr. HL B. Fantham, 11.Sc., F.Z.S., exhibited original drawings 
of SpirochtHa anodontcc from the crystalline style and intestine 
of A nodonta cyynea. This was the first record of the occurrence 
of that parasite in the British Pond-Mussel, though Keysselitz 
recorded probably the same organism from Anodonta mntabili* 
a Unit a year ago, without giving its dimensions. The organism 
was found to be about 40 p long and about 0*7 p broad, with 
pointed ends and an undulating membrane. Its motion was 
most rapid, but seemed to be both spiral and vibratory. 


The Secretary, Dr. P. Chalmers Mitchell, F.R.S., exhibited 
photographs of a young male African Elephant, which had been 
given him by Mr. W. T. Hornaday, C.M.Z.S., Director of the 
Bronx Zoological Park, New York, and made the following 
remarks:— 

On a recent visit to the New York Zoological Gardens, I was 
much interested by a young African Elephant, labelled Elephas 
cyclotis Matschie, but which was unlike any Elephant that I had 
seen alive or described. From its general shape and appearance, 
Proc. Zool. Soc. —1907, No. XXXI. 31 
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and particularly from its possession of well-formed conical tusks 
which I judged to be about eight inches in length, the animal was 
evidently not a baby, and yet it was not more than about four 
feet high at the shoulder. It was dark in colour; its ears were 
very much smaller relatively than those of any African Elephant 
I knew, and had an unfamiliar outline; finally, the tip of the 
trunk showed a peculiarity new to me. 

Since returning to London, I find that Prof. Th. Noack 
described under the name Elephas africanus pumilio (Zool. Anz. 
xxix. p. 631) a young African Elephant from the French Congo, 
then in the possession of Mr. Carl Hagenbeck, but shortly to be 
sent to America. I have no doubt that this is the same individual, 
and 1 have little to add to the points by which Dr. Noaek 
distinguished it from the cyclotis of Matschie, except to point out 
that cyclotis was described as light in colour, whereas this form 
has a very dark skin. This dwarf African Elephant, however, 
differs from any African Elephant that I have seen, and approaches 
the condition in the Indian Elephant, in a point which Dr. Noack 
did not mention. The tip of the trunk of the Indian Elephant, 
by which it can pick up objects, consists of a long finger-shaped, 
median dorsal process which fits over a much shorter and thicker 
lower lip with a median groove, making it almost bi-lobed. In 
every African Elephant, that I have hitherto seen, the dorsal 
and ventral lips of the trunk are rounded, triangular processes, 
similar in shape and practically equal in size and thickness. In 
the New York example of E\ africanus pumilio , however, the 
lower lip is relatively shorter than in the normal African 
condition, although it is not grooved in the middle line as in the 
Indian form, whilst the upper lip is a relatively slender, almost 
finger-shaped process, much longer than the lower lip. I hope 
that those who have opportunities of observing the formation of 
the tip of the trunk in the different phases of the African 
Elephant, will pay attention to this point, 

Mr. A. Trevor-Battye, M.A., F.L.8., F.Z.S., read notes on some 
constructional features in Continental Zoological Gardens. 

These notes were the outcome of recent visits paid by the writer 
to the Gardens of Hamburg, Berlin, Dresden, Vienna, Budapest, 
Munich, Frankfort-am-Main, Cologne, Diisseldorf, Amsterdam, 
Rotterdam, and Antwerp. They dealt with the improvements 
upon former methods made in the case of new cages, buildings 
and enclosures. The Gardens of Berlin, Breslau, Vienna, and 
Rotterdam were stated to be especially deserving of a careful 
visit. 

A tendency to get rid, so far as possible, of bars and wiring was 
noticeable. At Stelljngen, as was well known, jnost of the animals 
were confined in “ natural ” fastnesses; while at Antwerp even the 
Giraffes were separated from their visitors only by enormous 
sheets of plate glass. 
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The small Rodents’ House at Berlin was singled out for 
particular commendation on the score of ingenuity and com¬ 
pleteness for its purpose. The plans of this building were shown, 
by the kindness of Dr. Heck, Director of the Berlin Zoological 
Gardens. 

It had come to be more and more fully realised that the majority 
of creatures from warm -even from tropical—countries would 
thrive well even in the winter of an English climate, with access 
to the outer air. In the Dresden Monkty-liouse, and in others 
constructed on the same plan as our own in London, this liad been 
secured by the simple device of a wired gangway or bridge from 
the central cages to those outside. Even the Chimpanzees take 
advantage of this, letting themselves in and out. At Berlin, the 
Great Ant-eater was thriving in a paddock,* in Oetol>er. The 
remarkable Monkey-house at Rotterdam was fully described and 
illustrated bv large working plans of its construction, kindly lent by 
Dr. Biittikofer, the Director of the Rotterdam Zoological Gardens. 
The Falconnier system of glazing in use here was recommended 
for reptiles and birds. 

The Storage, Workshops, and Infirmary buildings at Rotterdam 
wen* explained by means of the original working plans. 

The Deer-house of Breslau was instanced as probably the best 
in Europe. This house, constructed at an expenditure of only 
£900, was built of piue logs. 1 n it the following points were worth 
remembering: 1. Doors all sliding one way, so that they can be 
worked from the central corridor. 2. A ventilator to each box. 
3. Feeding troughs movable up and down (according to size of 
the animal), and opened outwards for tilling. 4. Enamelled 
water-troughs running in and out on tram-lines. f>. Screens of 
spruce between the yards. (5. A gallery running round outside 
the building so that the animals could be viewed from above. 
7. Food stored above the boxes, on air-tight floors. 

The magnificent “ Flight Cage ” for birds in Antwerp was con¬ 
structed in 1906. It is about 180 ft. long, 70 ft. wide, 60 ft. high. 
Instead of being built tent-wise, like ours in London, that loss 
of space was avoided, and equal stability secured, by large arched 
wings which acted as buttresses and formed an immense addition to 
the capacity of the Aviary. 

The standing difficulty of how to prevent smell in such houses 
as those of the small Carnivora and Edentata had been got over in 
Frankfort and elsewhere by the following simple device. Hot- 
water pipes were carried along the front of the cage, while a glass 
screen, some 5 or 6 feet high, was placed about 4 feet from 
the cages, and a ventilator constructed towards the hack of the 
cages, but in the roof. The warm air, passing out, hit the screen, 
was thus deflected and went up through the cages and out at the 
ventilator. It carried all the smell away with it; there was 
literally none where the visitors stood. 


31 * 
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In the Schonbrunn Zoological Gardens—the most beautiful of 
all—not only the Polar Bears but also the Brown and Black Bears 
are given large water-tanks in which they spend, most of the day 
very happily, being by nature water-loving animals and not 
frequenters of 44 bear-pits.” 

Although the buildings in many Continental Zoological Gardens 
were originally modelled on those in Regent’s Park, our neighbours 
had now perhaps gone ahead of us in some directions. "While we 
need not follow them in the fanciful design and coloured decoration 
of some of their modern buildings— these things being a matter of 
temperament and taste—we should do well in the future to turn 
our attention more carefully to improved methods of wanning, 
lighting, and ventilation, to convenience in feeding and cleaning, 
and particularly to the question of admission of sunlight and 
air. 

Mr. Trevor-Battye, in conclusion, expressed his sense of the 
courtesy, kindness and ready accessibility of the Directors of 
the Gardens visited. 


The following papers were read:— 


1. The Marino Fauna of Zanzibar and East Africa, from 
Collections made by Cyril Crosslaml in 1901-1902.—* 
The Cephalopoda. By William E. Hoyle, M.A., 
D.fcJe.* 

[Hecehed April 20.1907.] 

(Plate XX. f and Text-figures 128-137.) 

The collection of Cephalopoda from Zanzibar placed in my hands 
by Mr. Cyril Crossland is not a large one, but its investigation has 
brought out several points of interest. 

Of the forms here recorded five were among the collections 
made by Professor Herdman in Ceylon (Hoyle, : 05), whilst four 
are also found in the Red Sea, thus indicating considerable homo¬ 
geneity in the Cephalopoda of the northern and north-eastern 
parts of the Indian Ocean. 

Certain Qctopod embryos exhibited very clearly the bristle-like 
processes noticed but not yet fully described by Chun (: 04) and 
myself (’05 a). I have, therefor e, taken the opportunity of giving 
an account of them with illustrations. 

I have to record my thanks to Mr. Crossknd for the opportunity 
of studying the collection, and to Miss Ethel M. Curwen, F.Z.S., 
for making some of the drawings. *• 

The numbers in square brackets refer to my own register of 
specimens, examined. 

* Communicated by Dr. H. W. Mabktt Tim*. 
f For explanation of the Plate, see p, 461. 
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across without any transverse ridges in it. The groove which 
runs along the arm is very wide and well-marked; 5 cm. from 
the tip it measures 2 mm. across when opened out; it is crossed 
by a series of narrow close-set ridges, of which there are about 
three to a millimetre. 

In several specimens the arms have been lost and show different 
stages in the process of repair. In 161 the second right arm had 
been removed just above the umbrella margin, and its present 
condition is shown in PI. XX. fig. 1. The two suckers project far 
above the cut end of the arm, and appear to have been drawn 
over by the contraction of tissues consequent on the healing 
process. The cross section of the arm is now much less than that 
of a normal arm at the same level. Just within the integument 
is a small fleshy, curved process (r), the rudiment which will grow 
into the new arm. Further stages may be seen in 157, where no 
less than four arms have been amputated and are in different 
stages of regeneration. In the fourth left arm (PI. XX. fig. 2) 
the rudiment is 8 mm. in length and bears al>out thirty suckers ; 
the exact number is impossible to ascertain, those towards the tip 
being very minute. In the third right arm (PI. XX. fig. 3) the 
length of the restored portion is 15 mm., but the number of suckers 
has not much increased, being only about thirty-eight; their size 
is, however, much greater. The chief point of interest about 
these specimens is that in every case the rudiment of the new 
arm arises in the same position, namely just within the integu¬ 
ment of the outer aspect of the arm. 


Text-fig. 129. 



Kadula of Polypus hortli ; X 65. 


As the radula of this species has not yet been figured, I give a 
drawing of it in text-fig. 129. 

Pobyjnm horsti is very commonly used for food in Zanzibar, and 
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Mr. Grassland has furnished the following notes on its capture 
and preparation by the Swahili:— 

“ All the larger Cephalopoda are eaten by the natives of Zan¬ 
zibar, though the most prized species is the largest and most 
abundant, Polypus horsti. At low spring tides this is found 
hiding in the small but proportionately deep crevices of the reef 
edge, the presence of a specimen being indicated outside only by 
the movement of the water from the mantle-cavity, if at all. 

“ The whole apparatus, apart from his means of access to the 
roof-edge, required by the Octopus fisher consists of lmlf-a-dozen 
switches a foot or two long. With these he probes the hiding 
place until the inmate is compelled slowly to come out, which it 
does usually by crawling up the stick on which it is impaled. 

“ When the animal is alive its colour varies between yellow- 
ochre and chocolate-brown, and may !>e mottled or uniform. 
1 hiring this process of torture, however, the colour varies rapidly 
and irregularly, and w hen dying distinct waves of chocolate-brown 
pass quickly over the now' greyish body, tin* colour becoming more 
and more restricted and the waves less frequent until all pig¬ 
ment finally disappears so that the animal, when dead, is uniformly 
grey. 

“The further preparation of the body was observed during my 
stay on the islet of Mnemba, which is situated off the N.E. coast 
of Zanzibar. Although the whole opposite coast is extremely 
sparsely inhabited, a considerable number of fishermen assemble 
here at the time of spring titles for the collection of Octopus from 
the edges of the great reef upon which the islet stands, and the 
products of their fishing are exported to all parts of Zanzibar. 

“ One would think that such jiortions as the liver and genital 
gland would he the most edible of all, but the first step in the 
treatment consists in the removal of all the viseeiu, from the ink- 
gland to the (esophagus. Seated on the sand, the fisherman then 
subjects the empty carcase to a very thorough beating with a 
heavy piece of w T <xxl, after which the body is kneaded vigorously 
for a considerable time. Presumably this violent and prolonged 
treatment has for its object the reduction of the indiarubber-like 
consistence of the muscle and connective tissues, but such tenacity 
have these soft bodies that hut little visible effect is produced 
upon them, 

“ The clear space in the centre of the islet is now occupied by 
scores of Octopus hung in row T s to dry, threaded upon sticks which 
are supported in the forks of uprights at each end at a height of 
three or four feet from the ground. During this drying, the dead 
Octopus, never in appearance an attractive object, becomes of a 
dull red colour, which with the putrid smell which is soon emitted 
makes the beasts appear a particularly revolting form of carrion. 
However, the natives (including my own boat boys) evidently 
regard them as a delicacy, and I am assured by an English 
resident that they are not at all unpalatable when thoroughly 
boiled.” 
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Polypus arboresoens. 

Polypus arboresoens Hoyle (:04) p. 189, pi. 2. figs. 8, 9, 12, 
& pi. 3. 

Localities.— Zanzibar, Khotoni Harbour, October 23rd, 1901, 
5 fathoms, Daleni; one young specimen, $ [107 ]. 

Zanzibar, Wasin, dredged in the harbour near the N.E. mouth, 
10 fathoms; four young specimens, 5 [108-171J; one young 
specimen, <$ [170 a]. 

Previous recoi'd. Ceylon {Hoyle). 

Polypus iiorridus. 

Octopus horridus d’Orbigny (’26) p. 54; Ferussoc & d'Orbigny 
(’35) p. 51. 

Polypus horridus Hoyle (:04) p. 194, pi. 2. figs. 10, 13 (entered 
by error as P. aculeatus ); Id. (:05) p. 978. 

Locality. —Zanzibar, Wasin, dredged in harbour near the N.E. 
mouth, 10 fathoms; two young specimens, J [172, 181]. 

Previous records .- Red Sea, Egyptian shore (d-Orbigny) ; Cape 
of Good Hope (lirauss) ; Ceylon (Hoyle) ; Male Atoll (Hoyle). 

Polypus i i erdmani. 

Polypus herdmani Hoyle (:04) p. 187, pi. J. 

Locality. —Zanzibar, Chunk a Bay, April 18th, 1901; one young 
specimen, J [176]. 

Zanzibar, Wasin, N.E. entrance of harbour, 10 fathoms ; two 
young specimens, one £ [179], one sex ? [179 a]. 

Previous record. —Ceylon (Hoyle). 

At first I took no. 176 to be a male, with the third arm on the 
right side hectocotylised, but further examination showed that 
there was no groove along the ventral aspect of the arm, and that 
the modified tip had about half-a-dozen minute suckers upon it 
in two rows, instead of the spoon-slmped depression. I conclude, 
therefore, that it is a female in which this arm has been mutilated 
and is in process of repair. 

Specimens 179, 179 A I think belong to this species ; the waits 
are very pronounced. They have been stained of a dark colour 
by a specimen of A ntedou carinata which was packed in the same 
vessel. 

Polypus C. 

Polypus C, Hoyle (:04) p. 196, pi. 2. figs. 2, 5. 

Locality.— Zanzibar, Wasin, 10 fathoms, dredged near N.E. 
mouth of harbour; one young specimen [177]. 

Previous record. —Ceylon. 

Polypus E ? 

Polypus E, Hoyle (:04) p. 196. 

Locality. —Zanzibar, Chuaka Bay, dredged April 18th, 1901; 
one specimen, $ [175], * 
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A specimen measuring 12 mm. from the posterior end of the 
mantle to the eye, and witli arms from 25 to 30 mm. in length, 
closely resembles a small Octopod obtained by Professor Herd man 
from the west coast of Ceylon and recorded as Polypus E in the 
Report on his investigations. The upper surface is slightly 
granular and there is a minute papilla above and behind 
each eye. 

Poly rus L. 

Polypus L, Hoyle (:05) p. 980, figs. 147-150. 

Locality . -Zanzibar, AVasin, 10 fathoms, dredged near N.E. 
mouth of harbour; one young specimen, [180 j. 

Previous record. - Hulule, Male Atoll (Hoyle). 

This is very near the young specimen from the Maldive 
Archipelago, which 1 have called Polypus L. It has the three 
conspicuous chromatophores on the ventral surface and the equi¬ 
distant ones on the outer surface of the arms. 

Polypus M. (Text -figs. 130, 131.) 

Locality. Zanzibar, Chunka Hay, dredged April 18th, 1901; 
two young sjjeciinens, sex ? [173, 174]. 

These two young specimens dosclv resemble two from the Gulf 
of Mamuir, called Polypus H in my Report on Prof. Herdtnan’s 

Text-fig. 130. Text-fig. 131. 


Toxt-%*. 130, 131. -Dorsal ami ventral axpeeN of Polypus M; X 2. 

collections from Ceylon (:04, p. 197). Their chief characters are 
a rounded saccular laxly with a deep gioove in the middle line 
lxdow, a single papilla over each eye, and a single row of large 
chromatophores up the outer side of each arm, and two, instead 
of three, conspicuous chromatophores on the lower aspect of the 
mantle. There are rudiments of a few papilla* on the dorsal 
surface of the mantle of the larger specimen. 

Polypus sp. juv. 

Localities. —Zanzibar, Wasin, t> fathoms, February 10th, 1902, 
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one specimen [166] ; Wasin, 10 fathoms, dredged near N.E. month 
of harbour, one sj>ecimen [178]. 

These are two small examples which do not present adequate 
characters for description. 

Sepioteuthis loliginiformis. 

Chondrosepia loliginiformis Riippell & Leuckart (’28) p. 21, 
pi. 6. fig. 1. 

Sepioteuthis loliginiformis Ferussac k d’Orbigny ('35) p. 290, 
pi. 4. fig. 1; Joubin (’98) p. 27. 

Localities .—Zanzibar, 1901, shallow water, low tide; five 
specimens, 2 d [153, 154], 3 $ |155, 150, 160]; Eastern Reefs, 
one young specimen [163]. 

Previous record. —Ked Sea. 

The Body is long, subconical, bluntly pointed behind ; th ofin 
extends the full length of the body; it is suboval, broadest just 
behind the middle. 

The Head is short and nearly equal in breadth to the body; the 
eyes are large, with a minute pore like a pin-prick just in front 
of each ; the auditory west has a sigmoid curve and a similar jjore 
in the concavity of the lower half. The buccal membrane is 
attached by seven ligaments (the dorsal one bifurcating) to the 
eight arms ; each point of the membrane bears near its tip five or 
six suckers , of which the horny ring bears in its two distal thirds 
twelve stout blunt teeth, whilst the proximal third has nine much 
smaller rounded denticles (text-fig. 132). 


Text-fig. 132. Text-fig. 133. 



Text-fig. 132.—Homy ring of a buccal sucker of Sepioteuthis loliginiformis ; x 75. 
Text-fig. 133.—Sucker from a wessile arm of Sepioteuthis loliginiformis ; X 20. 


The Arms are unequal, the order of length being 3, 4, 2, 1. 
Th e first is keeled from the end of the first fifth nearly to the tip, 
with a well-developed protective membrane on either side of the 
sucker-hearing face, that on the ventral aspect being broader. 
The second is stouter and almost triangular in section; a keel 
extends from the membrane connecting it with the third arm 
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along the outer aspect almost to the tip; the protective mem¬ 
branes on either side of the sucker-bearing face resemble those of 
the first j>air. The third is the longest and stoutest, is keeled 
along its whole length and lias protective membranes like those 
of t-lie first. The fourth has two deep keels, one arising from the 
interbrachial membrane, the other from the inner ventral angle 
of the arm ; the protective membranes are both very narrow. 
The truckers are in two rows throughout, hemispherical and 
obliquely set in their stalks; the horny ring (text-fig. 133) has 
about ten bluntly-pointed teeth on the distal semicircumference and 
about sixteen small blunt ones on the proximal. The tip of the 
left ventral arm is hectocotylised ; the suck el's in about its distal 
fifth become rapidly smaller ami their peduncles proportionately 
larger, until the extreme tip of the arm is occupied by a double 
row of small conical processes. 


Text-fig. 134. Text-fig. 135. 



Text-fig. KU.—Horuv ring of a large tentacular dicker of 
Sepioteuthis loligtniformi-x ; X ‘20. 

Text-tig. 135. Horny ring of a lateral tentacular sucker of 
Sefrioteutlii# loligmiformis ; X 20. 

The Tentacles are a little shorter than the mantle; the stem is 
elliptical in section ; the club is expanded and prismatic; there is 
a distinct keel deepening into a membrane distally on the outer 
aspect; each side of the sucker-bearing face has a protective 
membrane, that on the ventral side being the wider. The suckers 
are in four series, those in the middle third being much enlarged ; 
these have about twenty rather blunt teeth around the circum¬ 
ference of the homy ring (text-fig. 134); in the lateral suckers the 
homy ring has about ten acute teeth in its distal half and the 
same number of small blunt ones in the proximal (text-fig. 135). 

The Colour (in alcohol) is dark purplish above, shading into 
dull yellow below. 
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The Fen is thin and transparent, with a thick hollow keel, and 
on either side a thickened strip, which begins about halfway 
between the keel and the margin and does not extend ijuite as 
far outwards as the latter (text-fig. 136). 

Text-fig. 136. 



Transverse section through the pen of Sepiotcutlus lahijuiifortms. 

Text-fig. 137. 




Two row* of teeth from the rmhila ot ticpmtruthh h>litfiniformis ; X 4iS. 

rhe 1 
fig. 137. 


The Itadnla has the form and arrangement shown in text.- 


Dimetisionn of No. 160 . 
Length (total) . 

End of body to mantle-margin (dorsal) 
„ «*ye (mitre) 

Mlltll of 1 k«1v 


cm. 

27 

16*7 

16*5 

5*2 


„ hea<l 


4*5 

Length of fin 

Breadth of fin 


15*5 

9*3 

Diameter of largest sucker 

on sessile arm . 

0*35 

>> ?> 

tentacle .... 

0*5 


Right. 

i*ft. 

length of first arm 

nil. 

cm. 

5 

4*5 

„ „ second arm . 

7*5 

6*5 

„ „ third arm 

8*5 

8 

,, ,, fourth arm 

. . 8 

8 

„ tentacle ., 

14 

15*5 


No full description of this species has ever been published, so I 
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have thought it advisable to give one here, the more so as the 
type, which was presumably deposited with the vest of Ruppeli’s 
collection in the Konckenberg Museum at Frankfort, seems to 
have disappeared. I cannot find the “ median ligament to the 
siphon ” mentioned by Jouhin (’98) p. 27. 

Seima sixoalkxsjk. 

Sepia sinqalensis (loodrich (’96) p. .‘1, pL l. ligs. 4 8; Hoyle 
(: 04) p. 198, 

Localities. Zanzibar, Eastern Reefs, 1901 ; two specimens. 9 
[159. 162 j. 

I*re cions record . —(Jeyloi i. 

Mr. (Vossland states that this species is “ pretty common” at 
Zanzibar. 


EtKS-CAPSULES AM) EMBRYOS. 

OcToron. (Plate XX. figs. 4-11.) 

Localities. -Zanzibar. 1901, East and West Reefs; egg-capsules 
[184!. 

Zanzibar, Eastern Reefs; newly-hatched embryos from capsules 
at the extremities of blanched stalks [ 187]. 

Sections of these embryos showed very clearly the curious 
epithelial structures which have been briefly described by Chun 
( 04) as “ Das Borsteukleid del* Cephalopodcn,” In this instance, 
however, they arc neither so numerous nor so closely packed as 
to form a coat. In the hinder half of the body there are hut few. 
perhaps two to four in a transverse section (10ft thick); whilst 
on the head they are more numerous, and at the bases of the arms 
there may he from ten to fourteen in a single section. Here, too, 
t here are very many of them in the integument covering the eyes, 
which does not seem to have been the case in the forms examined 
by Chun. 

None of my sections showed the first stages in their develop¬ 
ment. The earliest 1 could make out exhibits a rounded mass of 
homogeneous material (PI. XX. fig. 4), which stains clearly hut 
not deeply with hivmatoxylin and eosin. It measures alout 
0*02 mui. in diameter, and lies in a pit lined by epithelial cells. 
Then* is in close relation with it a large ovoid nucleus (PI. XX. 
fig. 5). At first sight it appears as though this nucleus were 
situated within the homogeneous mass, but. careful focussing and 
uu^asureincnt show* that it is always outside. The spheroidal 
mass gradually puts out a prominence on its superficial aspect 
and assumes a pyriform shape, which becomes more and more 
pronounced (PL XX. fig. 6). 

The elongation rapidly becomes considerable until a club-shaped 
plug is produced, the head being turned inwards, the handle 
outw*ards (PI. XX. fig. 7). The extreme length is about 0*06 mm., 
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the head being 0*02 rum. in diameter. The head is elliptical or 
spheroidal and narrows rapidly into the stem, which then tapers 
gradually towards the distal extremity where it ends in a bluntly- 
rounded point. The distal portion stains rather more deeply 
than the proximal, except for a small space quite at the base. 

At this stage signs of a longitudinal split are seen in the handle 
of the club (PL XX. fig. 8), and as soon as the tip of this has made 
its way through the integument several of these fissures are seen, 
extending from about one-third along the club to its distal 
extremity; they separate the handle of the club into from four to 
six branches, the splitting being seen by transverse section to take 
place from the centre towards the circumference (PI. XX. fig. 9). 
When the integument has once been perforated the handle of the 
club rises above the surface, its divisions divaricate one from the 
other, and it assumes the form of a little tuft of bristles (PI. XX. 
figs. 10 & 11). The half-dozen bristles first formed seem to 
undergo a further splitting, for in one instance I counted ten 
divisions, and in a few cases I noticed a radial striation in which 
it was impossible to count the individual threads. 

The later stages 1 have not been able to follow out in the 
materia] at my disposal. 1 am inclined to think, however, that 
the epithelial structures with a radiating tuft of fibrils, described 
by me (:04, p. 193) in Polypus arboresceus , may represent a later 
stage of a similar apparatus. If this be so, there can be no doubt 
that these bristle-tufts are of a eutieular nature, and the nucleus 
which I have described as occurring in some of them (:04, pi. 3. 
figs. 9, 11, & 12) must be based on a misinterpretation of the 
appearances. 

It is not easy to say what is the function of these bunches of 
eutieular bristles, other than to suggest in a general way that thev 
are protective. To point out, however, what they protect the 
embryo or newly-hatched larva from, or precisely how they act, is 
not so easy; and, as the material at my disposal is limited to one 
set of embryos at about the same stage of development, I prefer 
to leave the question for further investigation as opportunity may 
serve. 

Sepia. 

Localities. —Zanzibar, Khotoni Harbour, shore, 1901; egg- 
capsules [164] and embryos [165]. 

Decapoda undetermined. 

Localities .—Zanzibar, Chuaka Bay, taken by the tow-net in 
shallow water; embryos [182], 

Zanzibar, reefs at the mouth of Chuaka Bay, February 22nd 
1901; egg-capsules [186J. Mr. Crossland records that they 
were attached singly to the under surface of stones. 

Zanzibar, under stones in Chuaka Bay, March 27th, 1901 * 
embryos [185]. 
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EXPLANATION OP PLATE XX. 

Figs. 1 3. Polypus itorsti. 

Showing throe stages in the regeneration of the arms, natural size, p. 452. 
r, rudiment of new arm. 

Figs. 4-11. Ociorou embryo. 

Showing stages in the development of the tufts of cuticular bristles, 

X 000, p. 459. 

Fig. 12, Polypus horsti. 

Portion of an arm showing the zebradike markings, natural size, p. 452. 
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2. The Duke of Bedford’s Zoological Exploration in Eastern 
Asia.—V. Second List of Mammals from Korea. By 
Oldfield Thomas, F.H.S., F.Z.S. 

[Um»i\ed April 28,1907. j 

On liis return from the Islands of Saghalien and Hokkaido 
Mr. Malcolm Anderson paid a second visit to Korea in order to 
supplement the collections obtained a year earlier, of which I ga\e 
an account in No. II. of the present series of papers *. 

On the present occasion Mr. Anderson worked in the central 
part of Korea, in two districts respectively about 50 miles north¬ 
east of Seoul and the same distance south of it. With the former 
collection, which was from much further south, we have therefore 
a good representation of the small mammals of the peninsula. 

As before, Mr. Anderson experienced very great difficulty in 
finding suitable collecting ground, owing to the bareness ami 
deforestation of the greater part of Korea. He was, howe\er, aide 
to secure a considerable number of species additional to his first 
set, several of them being new. Of these the most noteworthy is 
the Hamster ((Jricettduis ), no member of the group having been 
previously known from this region. 

The special interest of the Mammals of Korea lies in their 
bearing on the problems relating to the Japmese insular fauna 
and its origin. A few years ago almost all the Mammals of Japan 
were supposed to be peculiar; but, thanks to the present systematic 
survey, we are finding that more and more of them are connected 
through intermediate forms, either by way of Saglialien or of 
Korea, with the corresponding species of the mainland. Later on, 
when further localities are investigated, we may hope to come to 
sounder conclusions about the origin of the Japanese fauna than 
have hitherto been possible. A study of the fauna of Manchuria 
would be particularly useful for that purpose, but at present the 
unsettled state of the country makes it impossible for a collector 
to work there unless supported by a large party. 

As before, the valuable series of specimens, 70 in number, here 
described is presented to the National Museum by our President, 
the Duke of Bedford, K.G. * 

1. Croctdiira lashira Dobs. 

$ . 112 J. Penchan, 50 miles N.E. of Seoul. 

5 . 1145. Kim-hoa, 65 miles N.E. of Seoul. 

3 . 1146. Kaloguai, 55 miles N.E. of Seoul. 

3. 1153, 1160, 1167, 1175, 1180, 1196. $. 1163, 1174. 

Chong-ju, S. of Seoul, 500'-800'. 

2. Crocidura core.e Tlios. 

9 . 1124. Penchan, 50 miles N.E. of Seoul, 300'. 


* P. Z. S. 1900, p. 868. 
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cj . li:u. Kim-hoa, 65 miles N.E. of Seoul, 800'. 

cf. 1166. <£• 1154. Chong-ju, Chung-Chong Prow, 8. of 

Seoul, 500'-800'. 

3. Mooera wogi; a a coreana, subsp. n. 

. 1143. Kim-hoa, 65 miles N.E. of Seoul, 300', 19th Nov., 
1906. B.M. No. 7.6.3.13. Type. (A specimen from Seoul pre¬ 
sented by Mr. G. W. Campbell in 1891.) 

General characters as in M. woyura ; size intermediate between 
M . u\ hanai and the large M. w. kobem, falling far short of the 
gigantic M. robust a of Vladivostok. Colour brown (dark ‘‘mouse 
grey ”) as usual in M. woyura. Anterior upper premolar two- 
rooted, considerably higher than p 2 . 

Dimensions of the type :— 

Head and body 135 mm.; tail 21 ; hind foot 20. 

Skull: greatest length 37*5 mm.; basal length 32*5; greatest 
breadth 18*2; interorbitnl breadth 8*4; palatal length 16; front 
of canine to base of m‘ 14*3. 

Hah . and Type as above. 

The different forms of Moyera are chiefly distinguishable by 
size, and may be most readily understood by forming an index- 
number from the length multiplied by the breadth of the skull, 
and tlum arranging the resulting numbers geographically. It thus 
appears that the true woyura , from Tokyo, Yokohama, and north¬ 
wards, has index-numbers from 575-600, while there is a broad 
hand of the large kobeai (712- 796) ranging from the Oki Islands 
across Kobe to Shikoku and Owari Bay. Then again westwards 
in Nagasaki, the Goto Islands, and Yakushiina we have the 
smaller M. w. kanai , with index-numbers from 581 to 637, a single 
skull from Tsu shima being about the same (642). In the north, 
according to Nehring’s calculated figures, M. robasta indexes no 
less than 936, followed immediately southwards l>y the present 
animal, of which t he type has an index of 682, the second specimen, 
from Seoul, being of about the same size. 

Just as the largest Moyera is found in the north, at Vladivostok, 
so in the south, in China and Formosa, we find the smallest. 
M. in Solaris Svvinh. from Formosa has index-numbers of 483-496, 
while the following new species, from China, is still smaller 

Mogera latoitchei, sp. n. 

Talpa wogura Thos. P. Z. 8. 1898, p. 771. 

Size very small, index-numbers of skull 390-406. First upper 
premolar single-rooted, shorter than p 2 (as in M. inmdaris) ; brain- 
case rounded, its outer corners not sharply angular as in the 
different forms of M. wogura. Colour blackish slaty, more as in 
European Moles, not brown as in M. wogura . 

Dimensions of type (measured on the spirit-specimen):— 

Head and l>ody 96 mm.; tail 16; hind foot 13*5. 

Proc. Zool. Soe\—1907, No. XXXII. 
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Skull: greatest length 29 mm.; basal length 24*2; greatest 
breadth 14 ; interorbital breadth 6'8 ; palatal length 12 ; front of 
canine to back of m 3 10*2. 

Hah . Kuatun, N.W. Fokien, alt. 3500'. 

Type . Adult female in spirit. B.M. No. 98.8.17.1. Collected 
and presented by Mr. J. de La Touche. Six specimens seen, 
presented by Messrs. La Touche and C. B. Kickett. 

My only excuse for having confused this distinct species with 
M, wogura lies in tho fact that at the date my paper was written 
hardly any specimens of true wogura were available for examination, 
a state of things now materially altered by the assistance, first of 
Mr. R. Gordon Smith in Japan, and then by the results of the 
Duke of Bedford’s Exploration in the various localities concerned. 

In doing his palaeontological work Dr. Forsyth Major had 
already noticed the peculiarities of this Mole, but has not found 
time to describe it, and now wishes me to do so. 

4. Felis microtis M.-Edw. 

745, 746. Skins purchased at Taiku. 

5. Nyctereutes procyonoides Gray. 

1197. Skin purchased at Fusan. 

6. Putorius sibirtcus Pall. 

<5*. 1162. Chong-ju, 68 miles S. of Seoul, 500'. 

7. SciURUS VULGARIS L. 

(S. 1152. $. 1151. Kaloguai, 55 miles N.E. of Seoul, 500'. 

Apparently subsyi. calotus Hodgs., but more material is needed 
before the exact relationship to each other of calotus , orient is, and 
rupestris can be made out. 

Since writing the description of the Saghalien sul>species 
rupestris *, on summer skins, 1 have found a winter example of 
the same form among some Siberian Squirrels received in 1897 
from the St. Petersburg Museum. This specimen is a clear grey, 
without any trace of the rufous suffusion on the back so marked 
in the Hokkaido Squirrel S. v. orientis, 

8. SoiUROPTERUS ALUCO, Sp. n. 

$. 1148. Kaloguai, 55 miles N.E. of Seoul, 500’, 25th Nov., 
1906. B.M. No. 7.6.3.18. Type. 

More buffy than S. russicm, paler than S. momonga. Teeth 
very small. 

Size rather less than in S. russicus and S . momonga amygdali , 
greater than in the true S. momonga . General colour pale buffy 
drab, not so strong as in momonga nor of such a clear grey as in 
russicue . Upper surface of hands and feet grey, the light hairs 


# Supra, p. 410. 



1907. J 


MAMMALS FROM KOREA. 


465 


on the toes cream-colour, more extended proxinmily than in the 
allied forms. Tail pinkish butt’, the intermixed black hairs of the 
upper layer unusually few in number, and therefore not hiding 
the bull*. 

Skull with a narrow, parallel-sided muzzle, less expanded ante¬ 
riorly than in S. ntssicus. Palatal foramina rather long. Bullae 
slightly larger than in momonya , decidedly smaller than in russicus. 
Tncisors unusually dark mange in front. Cheek-teeth very small, 
as narrow as in the much smaller true momonya. 

Dimensions of the type (measured in the flesh) : 

Head and body 157 nun.; tail 149; hind foot 35; ear 19*5. 

Skull: greatest length 39 mm.; basilar length 29*5; greatest 
breadth 23; nasals 12*2x5*1 ; interorbital breadth 7*5; breadth 
of brain case 17; palatilai* length 16*2; palatal foramina. 5*5; 
length of bulla 10*2; length of upper tooth-series exclusive of 
p** 6*5; greatest breadth of m 1 PH. 

Hub. and Type as almve. 

This Korean Flying-Squirrel is in many ways intermediate 
between S. russictrs and S. momonya , and perhaps indicates that 
the latter should be looked upon as one of several Far Eastern 
subspecies of the former. In the meantime I give it a binomial 
name in order not to prejudge the question before ampler material 
is available. As a nameahle form, whether species or subspecies, 
alnro may he distinguished by its intermediate colour, huffy tail, 
short feet, and small teeth. 

9. TuiIAS ORIENTAL!* Bonll. 

d . 1134. 5.11 39, 1141, 1142. Kim-hoa, 65 miles X. of Seoul, 

300'. 

2 . 1147. Kaloguai, 55 miles N.E. of Seoul, 500'. 

The male 1134 is the only adult sjieeimen, the others being all 
about, three-fourths grown. 

10 . Micromys speciosus peninsula Tlios. 

c?. 1136. Kim-hoa, 65 miles N.E. of Seoul. 

6- 11H5, 1191. 9 . 1184, 1186. Chong-ju, Chung-Ohong, 

500' and 800'. 

11. Micromys agrarius mantcii unices Thos. 

tf. 1125, 1127, 1129. J. 1126, 1130. Penchan, 50 miles 
N.E. of Seoul, 300'. 

cf . 1150. Kaloguai, 55 miles N.E. of Seoul, 500'. 

2 . 1132. 65 miles N.E. of Seoul, 300'. 

rf. 1155, 1157, 1158, 1159, 1164, 1165. ?. 1156, 1161. 

Chong-ju, 68 miles S. of Seoul, 500'. 

tf. 1170, 1173, 1178, 1188. 2. 1171, 1172,1179,1189,1190. 

Near Chong-ju, 800'. 

The variation in the development of the dorsal stripe is as great 
in these as in the South Korean series. Specimen No. 1150 has 

32* 
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practically no stripe at all, others have it very faint, while in the 
majority it is well developed. In No. 1120 it even begins on the 
forehead close to the eyes instead of merely on the posterior 
crown or nape. 

12. OmOETULUS NESTOR, Sp. IK 

c?. 1188, 1140 (young). $. 1144. Kim-hoa, 05 miles N.E. 

of Seoul, 300'. 

Allied to, but even larger than, O . triton de Wint. 

Size largest of the genus, the type with longer foot and longer 
tooth-row than C. triton , hitherto by far the largest known species. 
Fur close and fine; wool-hairs of back about 11 mm. in length, 
the longer hams surpassing them by 8 or 4 mm. General colour 
above between “smoke-grey” and “drab-grey” of Iiidgway, with¬ 
out the buffy or clay-coloured tone of (7. triton. Under surface 
greyish white, not sharply defined, the slaty bases of the hairs 
shewing below their white tips. Head like body; eyes with a 
narrow darker rim. Ears with proectote black, rim whitish, the 
remainder brown. Upper surface of hands and feet white; 
'posterior half of soles hairy. Tail long, as in (\ triton , the basal 
inch grey and furry like the body, the remainder finely 
haired, brown above, greyish white below. 

Skull very similar to that of C. triton. Supraorbital edges 
evenly divergent, sharply square, no doubt slightly beaded in 
older specimens. Palatal foramina long, reaching back nearly to 
the level of the front of m 1 . Mesopterygoid fossa broader than 
in V. triton. 

Dimensions of the type (measured in the ilesh)- 

Head and body 127 mm.; tail 71; bind foot 24; ear 17*5. 

Skull: greatest length 33*6 mm.; basilar length 28*5; greatest 
breadth 17; interorbital breadth 5*2 ; palatilarlength 15; diastema 
10; palatal foramina 7*3; length of upper molar series 5*6. 

Tjfp(. Young adult female. B.M. No. 7,6.3.52. Original 
number 1144. Collected 19th November, 1906. 

This species is no doubt nearly allied to the C. triton of Shan¬ 
tung, but differs in its greyer colour and larger size. The oldest 
specimen, the type, is itself barely adult, but the longer tooth-row 
and bind foot show that old specimens would considerably exceed 
in size the type of C. triton , which is an aged individual. 

13. Craseomys requlus Thos. 

d. 1135. Kim-hoa, 65 miles N.E. of Seoul, 300'. 

c?. 1149. Kaloguai, 55 miles N.E. of Seoul, 500'. 
cJ. 1169,1176,1181. $. 1168,1177,1182,1187,1192,1194, 
1195. Near Ghong-ju, Chung-Chong Province, S. of Seoul, 800'/ 
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May 28, 1907. 

Dr. J. Hose Bradford, F.R.K., Vice-President, in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society's Menagerie during the month of 
April 1907 :— 

The number of registered additions to the Society’s Menagerie 
during the month of April was 284. Of these 116 were 
acquired by presentation and 66 by purchase, 45 were received on 
deposit, 48 by exchange, and 9 were born in the Cardens. The 
number of departures during the same period, by death and 
removals, was 158. 

Among the additions special attention may bo directed to : 

AH unlock Gibbon ( If pi abates hoolock) from Rangoon, presented 
by Mr. A. H. E. Wood, F.Z.S., on April 29tli. 

A Golden Cat (Felts temndncki) from Padang, Sumatra, 
purchased on April 3rd. 

A Collection of Mammalia from Ceylon and Singapore, 
including a. White-whiskered Palm-Civet (Paradox nrm leui'o- 
mt/stax) and a Malayan Tapir ( Tapir vs imlicuF), presented by 
Mr. \Y\ E. Ralston, F.Z.S., on April 15th. 

Two pairs of Mithan or Gayuls (Mhos frontalis) from Sikkim, 
deposited on April 18th. 

A pair of Chamois (Popicapra tray ns) from the Austrian Tyrol, 
received in exchange on April 22nd. 

A pair of Owen’s Kangaroos (Macropus may n us) from 
Australia, deposited on April 29th. 

Two Little Sparrow-Hawks (Acceptter miaullus), a One-streaked 
Hawk (Melle rax muttoyrammictm). a Grey Eagle-Owl (Bobo 
cineraswns), and a Fraser’s Eagle-Owl (Bubo poensis) from Lagos, 
presented by Dr. Macfarlane, F.Z.S. 


The Secretary exhibited a specimen of the patent Falconnier 
Glass Bricks, which bad been referred to by Mr. Trevor-Battye 
at the last scientific meeting of the Society, as specially suitable 
for the construction of menagerie buildings. 


The Secretary also exhibited the frontlet with horns of a 
specimen of the Takin, Budorcas taxicolor Hodgson, and made 
the following remarks : — 

These fine horns have been lent to me by Mr, A. St. Clair 
Cnrnegy, to whom they were given by Mr. Charles T. Forbes of 
Radipar, Assam, the latter having obtained them from the Rajah 
of the Kampti Country. 

The tips of the horns bend in towards the middle line rather 
more than in other examples I have seen. The actual distance 
between the tips is 9 j inches, whereas in the instances quoted in 
Mr. Rowland Ward's t Records of Big Game ’ (5th Edition) the 
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measurements range from 10 to 15 inches. On the other 
hand, the length along the front curve is 221 inches, which places 
the specimen an equal fourth in the ‘ Records/ whilst the eircum 
ference is 12 inches, against a range of 11 to 13 inches in the 
same ‘ Records.’ 

Hodgson, who originally described Budorcas (Journ. As. Hoc. 
Bengal, 1850, p. 65), thought its nearest affinity was with the 
Onus, but that in a natural system its place would probably be 
assigned between these and the Musk Oxen. 

Matschie (Sitz-Ber. (resells. Naturf. Berlin, 1896, p. 30) carried 
further the suggestion of the affinity with the Musk-Ox, although 
he appears to have overlooked that Hodgson originally had made 
it, and made a group Oviboviiue, for Budorcas and Ovibos, relying 
chiefly on the form of the metacarpus, the skull and horns, and 
certain external features. In one curious point not mentioned by 
him, the resemblance with Oi'ibos is striking. In the majority of 
Ruminants, the proximal ends of the nasal bones are closely 
approximated, forming a pointed, or rounded projection into the 
frontal area. In Budorcas and Ovibos , on the other hand, the 
proximal end of each nasal is triangular, and a triangular projection 
of the conjoined frontals fits deeply between them. 1 have* seen a 
slight approach to this condition in the Gnu and in one specimen of 
Goral, whilst there are traces of it in some of Rutimeyers figures 
of extinct Ruminants, but it is a rare condition. On the other 
hand, Bud,orcas differs markedly from Ovibos and the Gnus and 
resembles the Goral in the condition of the nasal process of the 
maxilla. Thus in Ovibos, Cattle, and the Gnu, the latter has a broa< 1 
articulation with the nasal, whilst in Budorcas and the Goral a 
wide cleft separates the nasal and maxilla, the latter only just 
touching the nasal at the distal edge of the nasal-lurrymal 
articulation. The lacrymal has a definite articulation with the 
nasal in Budorcas : the two are separated by a wormian hone in all 
the specimens of Ovibos I have seen. In the Goral, the condition 
is like that in Budorcas , whilst in the Gnu the lacrymal reaches 
the nasal only by a narrow point, if at all. 

Dr. H. Hammond Smith exhibited a collection of the grits 
from the gizzards of Game-birds, and made the following 
remarks: — 

The collection of the grits from the gizzards of the Game-birds 
of England, Scotland, and Wales, that I have got together, is the 
result of some work I have done for the Grouse Disease Enquiry 
Committee. Mr. R. II. Rastall, M.A., F.Z.S., of Christ’s College, 
Cambridge, kindly examined, and has rej>orted on, the petrological 
nature of the stones. 

Naturally I began with the Grouse, but that led me to examine 
the gizzards of other game-birds, and I have now specimens taken 
from all the game-birds of Britain, excluding Ireland. 

Ptarmigan ,—I have only two specimens of the Ptarmigan, 
obtained late in the season from Ben Mohr in Sutherlandshire; 
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these show the usual quartz and quartzite, and, curiously, one 
contained a shot. 

Grouse — There are 17 specimens of Grouse, from Ross-shire, 
Inverness-shire, Aberdeenshire, and North Wales. In the Scotch 
birds quartz preponderates, with feldspar-granite, and garnets; 
in the Welsh birds the grit is mainly quartz, chiefly derived 
from vein-quartz. (The latter quartz is also found in birds lately 
examined in Kincardineshire.) Of these birds live contained shot, 
and in one from North Wales a No. 8 shot was found, pointing 
to the fact that the shot are swallowed, as few people shoot grouse 
with No. 8. In no case was there any sign of a wound of the 
the gizzard. 

Black Game.- Only 5 specimens; four of these are from 
[loss-shire, and one from Exmoor; practically they all contain 
quartz, and the lloss-shire birds contain also pebbles from the 
igneous rocks. One contained three shot. 

Pheasants . 47 specimens. These include specimens from the 

m< norlands of Hoss-shire, I nvern ess-shire, North Wales, and Exmoor; 
birds from Worcestershire, Bedfordshire, Buckinghamshire, and 
from the chalk land of Hampshire; and birds from Surrey, 
Norfolk, and Middlesex. Naturally these vary very much in the 
character of the grit, but in 22 more or less quartz was seen. 

Some of the Scotch birds were obtained for me by Lord Lovat 
and Mr. Munro Ferguson of Novar from the moors of Inverness 
and Boss shire, and the grit found in them is almost the same as 
tlmt. found in the Grouse ; the same obtains with birds shot on 
Exmoor, which contain grit very similar to the' Scotch birds and 
the birds killed in North Wales by Sir Watkyn Wynn. But the 
Pheasant up to a certain point seems to be able to adapt itself to 
the grit it finds in certain localities, provided it is hard enough. 
This is well shown in a bird from Kerry Al>erniule, N. Wales, 
which evidently bad been feeding on wild rose berries; only five 
pebbles were found in the gizzard, the seeds of the rose berries 
evidently acting as grit, as happened in some other cases. 

The adaptability of the Pheasant to its surroundings was well 
shown in the case of a bird from Uxbridge, 13 miles from London, 
in which the contents of the gizzard included pottery-ware. Mr. 
Btista.ll in his report showed that three birds, shot at Horley in 
Surrey on the same day, contained a remarkably different 
collection of grits. They were obtained in a circumscribed area, 
highly preserved, but I have been unable to find out whether grit 
w’as artificially supplied or not. 

One set of specimens is very interesting as showing that the 
Pheasant, when preserved, must have proper grit. These specimens 
were sent from a wood in Worcestershire—Bissell Wood near 
Stourbridge, noted for not holding Pheasants. Last season 500 
Pheasants were put into the wood, and only 100 were shot. The 
gizzards contained pebbles which Mr. Rastall is unable to identify 
as being found in Old or New Red Sandstone, but knowing the 
county, I can say they probably came from the New Red Sandstone. 
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]n every other respect this wood is an ideal one for Pheasants, but 
it would appear that the grit was not hard enough for them, anil 
they would not stay in it. 

It is curious that in all these 47 gizzards, and in many more 
that I examined, I found only one shot, while amongst the Grouse 
I found 1 in every 3. 

Partridges . —1 am exceedingly sorry that I did not begin to 
examine Partridges till too late in the season to get more specimens 
than I did. I examined only 11 gizzards from Ross-shire, N. 
Wales, Middlesex, Norfolk, and Essex. But these give the most 
surprising results I have yet obtained, for in every specimen the 
preponderating gr it is quartz. Mr. Rastall makes a note: 
“ Owing to the small size of the individual grains in the Partridges, 
it is impossible to work them out in such detail as in the case of 
the other species, but 1 have been unable to detect any real 
difference, except in size, between the different species of bird in 
the same locality.” Where do the Essex, Norfolk, and Middlesex 
Partridges get their quartz from ? But they do get it, and it is 
difficult to tell the grit found in the gizzard of a Middlesex 
Partridge from that found in the gizzard of a Scotch one from 
Ross-shire, except that in the latter you might find a garnet or 
two; I have one in this collection containing 11 garnets. 

1 was able the other day in Scotland to find out at what an 
early age the game chick begins to pick up grit; for on 
examining the gizzard of a grouse chick two days old 1 found 
quartz. 

It is common knowledge that birds kept in captivity require 
grit to keep them in health, but it is most important to know 
what is the best grit for them : personally 1 think the game-birds 
prefer quartz; the next most common stone is flint, lfi of my 
specimens containing this stone. 


A paper by Dr. G. Elliot Smith, of the School of Medicine, Cairo, 
entitled 44 On the Form of the Brain in the extinct Lemurs of 
Madagascar, with some remarks on the affinities of the Indrisincr” 
was read. It formed a supplement to the paper on recently- 
discovered subfossil Prosimbe from Madagascar, read before the 
Society by Mr. H. F. Standing on March 19th. From an 
examination of cranial casts of an extinct species of Lemur and 
of Mesopropithec us and Pcdceopropithecus , and of brain-casts of 
Nesopithecm and Megaladapis , in conjunction with information 
derived from the study of recent Lemurs, the Author had arrived 
at the conclusion that Propithecus, Avahis, Indr is y Mesopropithecun , 
NesopithecW) Palmopropithecus , Chiromys, and Megaladapis must 
he regarded as the diversely specialised members of one family, 
all of which exhibited in greater or less degree distinct evidence 
of retrogressive changes* from a more primitive and also more 
pithecoid type. 

This paper will be published entire in the 4 Transactions/ 
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1. On the Abdominal Viscera and a Vestigial Seventh 
Branchial Arch in (‘IJum/jdosidachus. By Mrs. 0. A. 
Merritt II \wkks. M.Sc. (Zoological Laboratory, 
rniversity of Birmingham).* 

t Received March 23, 3907.) 

(Text-figures 138, 139.) 


Introduction. 

The following notes on the abdominal viscera of (’hi f my Jo - 
stidchox anyainens (Oar.) are published, because the first writer on 
this species, (Jarman (1). had only a partly eviscerated female, and 
the second writer, Gunther (2), gave only a general description 
which does not make note of the distinctive characteristics of 
(Idamydosfdarhns. On some points, my specimens did not agree 
with either that of Gannan or those of Gunther. 

As the heart has already heen described by both Gunther and 
Gannan, it has not heen necessary to make any further reference 
to that organ. 

In this paper, an attempt lias lieen made to look upon the 
alimentary viscera from the functional as well as the anatomical 
point, of view, hence suggestions have been made to attempt to 
explain certain Chlamydoselachian peculiarities. 

Garinan has given a description and a figure of the branchial 
arches, but in his specimen there was obviously no trace of the 
vestigial seventh arch. It is probable that this arch and its 
nerve-supply + are of a very variable character, as is frequently 
the case with vestigial structures. 

The Alimentary Canal . 

The general arrangement of the alimentary canal in Chfawydo- 
Hrlach us is, in most of its features, typically Elasmobranchian. 

There are thirteen rows of teeth on each side of the upper and 
lower jaws, making a total of 52 rows, instead of 51 as stated by 
Garinan (1). The arrangement is, as would be expected, bi¬ 
laterally symmetrical. In every specimen examined, however, 
there was a torsion of the left front row of teeth towards the right 
side; and in one case this resulted in a median row of teeth as 
described by Garman, but the total number of rows of teeth was 
still 52. 

Garman found six functional teeth in each row, but the 
specimens examined by me had generally five, although in some 
cases six. 

# Communicated by Professor Bridge, F.Z.S. 
t See Proe. Zool. Soc. 3906, p. 983. 
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The mouth is succeeded by the pharynx into which open the 
six pairs of branchial clefts, the first of which is 1 cm. longer than 

Text-fig. 138. 

\ 

\ 



Alimentary canal from the middip of the stomach to the middle of the 
colon of ChJamyduaelachus. 

Reference letter*. 

B.D. Bile-duct. 

B.D.B.E. Dotted lines showing the position of the apparently enlarged end of tin 
bile-duct in the walls of tne bursa entiana. 

B.E. Bursa entiana. 

C. Caecum at the hinder end of the larger arm of the stomach. 

L.T.S. Thickening of the stomach wall, probably due to n lymphatic gland. 
Py.V. Pyloric valve. 

S. Stomach. 

S'. Short arm of the stomach. 

S.V. Spiral valve. 
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the other#. A \vi<le and very distensible oesophagus follows, and 
this passes without any external luark of differentiation into the 
stomach. This organ is U -shaped, one arm l>eing much longer than 
the other, which is, at first sight, scarcely noticeable. The longer 
arm of the stomach (text-fig. 138, 8) ends in a small caecum (0). 
Opposite the caecum, the stomach-wall is thickened, perhaps by a 
lymphatic gland (L.T.S.). This thickening, on account of its 
position, would probably function as a valve between the two arais 
of the stomach. The walls of the stomach are irregularly corru¬ 
gated. The shorter arm of the stomach (S') differs from the larger 
anatomically and functionally. Tt is a short, thick-walled tube 
incapable of distension, the lining mucosa of which is raised into 
parallel ridges. This arm opens into the intestine by a protruding 
pyloric aperture (Py. V.) which is furnished with distinct sphincter 
muscles. The relatively narrow lumen of the shorter arm of the 
stomach, combined with the action of the pyloric sphincter, acts as 
an efficient guard against the passage of large pieces of partly 
digested food into the colon. Anything but a semi-liquid chyle 
might produce a serious obstruction in the course of the long and 
complicated spiral valve. 

The bile-duct (B.J>), which traverses the anterior division of 
the spleen, becomes joined to the anterior part of the “ bursa 
entiana ” (B.E). It then rapidly enlarges, and finally opens into 
the bursa bv an aperture the diameter of which equals the semi- 
diameter of the latter. The terminal third of the duct lias its lining 
mucosa raised into parallel stria* which are continuous with those 
sceii in the first part of the colon. This suggests that the region 
wluMi appears to he the terminal portion of the bile-duct is. in 
real it}, an e\ agination of the colon towards the bile-duct. Owing 
to the presence of the stria*, the bile must pass backwards towards 
the spiral valve and not forwards into the burnt entiana. The 
bursa, which is a thin-walled sac, may serve as a distensible 
receptacle for the jmrtly digested food before it is passed on in small 
quantities into the comparatively inelastic colon. The pancreatic 
duct opens into the region where the spiral valve begins; hence, 
although gastric digestion may continue in the bursa, intestinal 
digestion cannot begin until the food reaches the spiral vahe. 
The so-called colon has thick walls. Its shape is that of a double 
cone, the widest part varying in position, but in both of my speci¬ 
mens it was near the region of the contorted coil. The widest part 
has the thickest walls. In the specimen examined the spiral valve 
had 43 coils (text-fig. 138), The valve at the very beginning is a 
w ell developed ridge, but at the end it tails oft’ gradually. In the 
specimen figured by Gunther (2) there were only 35 turns, whilst 
the valve froth began and ended gradually. In both Gunther's 
specimen and that under discussion, the anterior cone-like coils 
pass forwards, the posterior backwards. Both specimens have an 
intermediate region of one coil in which the valve is contorted. 
Of the 35 coils in Gunther’s specimen 19 pass forward, one is 
contorted, and 15 pass backwards ; of the 43 coils in my specimen 
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7 pass forward, 1 is contorted, and 35 are directed backwards. In 
all the species of Elasinobranchs which Parker (3) described there 
was a much smaller number of coils which were [either directed 
forwards or backwards continuously. He states, however (p. 49), 
that “ in a smaller specimen of the same species (Scylliinu canicvla), 
there were 8 turns to the valve, of which 5 had a forward and the 
last 3 a backward direction.” This condition was exceptional in the 
species named. It is not improbable that the twofold direction of 
the valves in Cldamydoselachus has some physical relation to the 
large number of coils. Jt can have no relation to the length of the 
colon, as this is not relatively longer than in the majority of 
Elasinobranchs. On the other hand, the twofold direction may 
have a special physiological significance. Where the valves are 
directed forward, the passage of the food is undoubtedly slower 
than where they are directed backwards. 

In Cldamydoselachus the coils of the spiral valve are closer to 
one another, and the valve is broader, in the anterior than in the 
posterior region. The anterior valves are covered by numerous 
well-defined stria*. The valve reaches a breadth of three-fourths 
of the diameter of the colon in the anterior region, which is. par 
excellence , the region of intestinal digestion. Owing to the ant erior 
direction of the valves, the movement of the food is slow, and it 
is further hindered by the contorted coil which divides the colon 
into two physiological parts. Absorption takes place in the 
posterior part where the valves are directed backwards, and where 
there is comparative rapidity of movement. In this region, the 
stria* are absent, except on the first 7 coils where they are few and 
inconspicuous. 

The spleen is interesting in that it is divided into two parts 
which are separated by a space of 4 cm. The additional lobe is 
situated to the right of the stomach and somewhat dorsally. It 
is an ovoid body, 3 cm. long and nearly 2 cm. broad in the widest 
part, and is situated between the stomach and a fold of mesentery 
which supports the latter. The other part or spleen proper lies 
in the usual place at the angle of the stomach. The histological 
characters of the .spleen proper when examined by a low-power 
lens present the usual appoarace, hut the structure of the additional 
lobe is much more compact. 

The rectum has thin and much wrinkled walls. Its diameter 
is slightly greater than that of the adjacent portion of the colon. 
The rectal gland opens into the rectum in the mid-dorsal line, 
1*5 cm. beyond the end of the colon. According to Gunther the 
gland opens into the cloaca, but it certainly did not do so in the 
two specimens examined by me. 

The liver consists of right, left, and median lobes. The gall¬ 
bladder is situated in the median lobe. The length of the lobes 
necessitates their being doubled forward upon themselves. In one 
specimen, the end of the left lobe was lying on the right side of 
the body-cavity. 
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The Urogen ital Organs. 

The Female.* —The ovaries are diffuse bodies attached by broad 
mesenteries to the line of attachment of the “ stomach ” mesentery. 
The right ovary is placed somewhat more anteriorly than the left. 
The oviducts have large funnels which open ventrad to the stomach, 
instead of dorsad as is usually the case. The edges of the funnels 
are irregular and spreading, and are united in the median ventral 
line to one another, thus forming one large funnel. The anterior 
edges of the funnels become united to the anterior wall of the body- 
cavitv, whilst the posterior edges of the united fimbria; hang free. 
A triangular dorsal pouch is thus made lietween the wall of the 
abdominal cavity and the funnel. As this pouch is in the usual 
position of the welomic openings of the oviduct, the eggs uould 
tend to pass into it instead of into the latter, if this were not 
prevented by the unusual |M>sition of the ovaries which are ventral 
to the oviducts. For the first 0 em. the oviduct is a straight 
tube, the walls of which are lined with numerous lamina*. 
Tins region passes into the ovidueal gland, the walls of which are 
much thickened, except along two longitudinal lines which are 
approximately dorsal and \entral. The length of the gland is 
3 cm. Its interior is covered by fine Lunina* continuous with 
those in the preceding and succeeding portions of the oviduct. 
The lamina* run spirally, and are very close together, instead of 
longitudinally and somewhat sepaiiited, as is the ease throughout 
tin* remainder of the oviduct. The transverse deeper groove in 
the ovidueal gland mentioned hv German (1. p. 20) was found in 
the specimen examined. Passing from the ovidueal glands, the 
oviducts regain their original diameter, but the walls are smoother, 
the lamina* being reduced to slight stria*. When the oviduct 
reaches the level of the anterior end of the colon, it enlarges. 
The enlargement is gradual and only increased in diameter alnuit 
fourfold on the left side, but on the right the enlargement is 
sudden and very apparent, t he diameter increasing 14 to 15 times. 
This region in addition to being enlarged has folded walls, in 
which occur one large and several small areas of dilated blood- 
vessels. The largest blood-plexus occupies about one-third of the 
l ight side of the oviduct. In connection with each plexus, on its 
dorsal side, the ovidueal wall is thickened over an area which 
equals the plexus in length and breadth. The enlarged vessels 
apparently supplied these thickened areas. The condition of the 
oviduct thus described suggests that this portion of the oviduct 
acts as a functional uterus, and that therefore Ghlamydmelaehns 
produces the young alive, as suggested by Garman. The final 
portion of the oviduct, which succeeds the uterine, has smooth 
walls and a large diameter, the latter gradually diminishing 
towards the cloaca. This region divides the functional uterus 
from the cloaca, thus functionally representing the vagina of 
higher types. The opening of the right enlarged oviduct (text- 
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fig. 139, R.Ov.) has acquired a median position, the left oviducal 
opening (L.Ov.) lying cephalad to it. Garmati also found that one 
oviduct was much enlarged but does not mention which, but from 
his drawing (1. pi. xix. fig. 2) it appears to have been the right. 
Gunther does not mention the female reproductive organs. 

Text-fig. 139. 




Diagrammatic figures of (A) male and (B) female cloaca of Chlamydoselachus. 

'Reference Letters. 

A.P. Closed abdominal pores. 

B. So-called ** bladder ” (urinary sinus). 

L.Ov. Left oviducal opening. 

It. Rectum. 

R.A.P. Functional right abdominal pore. 

R.G. Opening of rectal gland into rectum. 

R.Ov. Right oviducal opening. 

R.S. Seminal vesicle. 

Ug. Urinogenital opening. 

Ur. Opening of ureter into urinary sinus (B). 

U.S. Urinary sinus of female. 

U. 8'. Openings of urinary sinuses into the cloaca. 

V. D, Vas deferens. 

Transverse sections through the thickened areas of the uterus 
show that the lining membrane is much folded and is entirely 
covered by a columnar epithelium, the cells of which have a 
distinctly granular appearance. It is impossible to state definitely 
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whether any glands homologous with uterine glands of higher 
forms are present, but it is highly probable that all the granular 
columnar cells secrete a fluid. The musculo-fibrous tissue of the 
uterine wall is greatly thickened owing to an increase of con¬ 
nective tissue in which connective-tissue corpuscles abound *. 

The kidney in the female is thin dorso-ventrally and of irregular 
breadth. It extends from the region of the oviducal gland to the 
end of the body-cavity, gradually widening as it passes backwards 
in a sinuous line. The sinuosity is due to the arrangement of 
some of the dorsal muscles. Cephalad to the kidney and ap¬ 
parently unconnected with it, there is an irregular body (1*5 cm.) 
which extends somewhat beyond the end of the abdominal cavity. 
This is probably the head kidney (pronephros ?), which in the 
adult has retained its position in the region to which the coelom 
extended in the embryo. 

There are two very small cloaca! apertures for the urinary 
sinuses (text-fig. 139 B, IT.S'.) in the specimen examined, although 
Carman only found one in his (1. p. 20). They are situated 
in the median line near the external opening of the cloaca. The 
openings are near together but can hardly be mistaken for 
one. Each aperture passes into an expanded chamber (U.S.) 
with laminated walls, the lumen of which has a diameter of 5 mm. 
in the eloaeal region. The first portion of the sinus is emWlded 
in the thick eloaeal walls. Each sinus extends forwards for a 
distance of t> cm. beyond the cloaca along the inner side of the 
kidney, but in front of this point it lies near the oviduct, at a 
distance from the kidney varying from 1 to 2 cm. The same 
mesentery which supports the oviduct also supports the urinary 
sinus and the mesonephric ducts. The latter pass from the 
kidney at regular distances, there being approximately one to 
each myotome. 

In the female cloaca the rectal aperture is displaced to the 
right, and the same deviation, but to a much less degree, occurs 
also in the male. 

The Male .—Jn the male there are two urogenital apertures 
(text-fig. 139 A, Ug.), each of which is the outlet of an oval uro¬ 
genital sinus (B.), which Gunther described as a urinary bladder. 
The sinus communicates by a very small aperture with a second 
and larger chamber (R.S.), which possibly functions ns a seminal 
vesicle, and in front has opening into it the vas deferens or 
mesonephric duct (V.D.). The vas deferens has one or more pro¬ 
jecting spiral folds, which run from one end of the duct to the 
other. For the last 10 cm. of the length of the duct the folds were 
very obvious, but from this point forwards they become almost 
invisible to the naked eye. The folds are so close together in the 

# Since this paper was read, I have received a letter from Mr. Kmuakichi Aoki, of 
the Zoological Station at Miura Misaki, stating, in answer to some questions, that 
eggs are not laid wad that he has lately had two females, each of which contained 
live embryos, in one ease measuring one foot each and in the other one inch. Each 
very young embryo with its large yolk.sac was surrounded by a gelatinous sac, no 
donbt the remnant of the egg envelopes. 
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posterior part of the duct tliat Gunther speaks of an annular 
lining. The function of the folds, which, in all probability, is to 
pass along the sperms, and possibly at the same time to unite 
them into bundles, could scarcely be effective, however, if the folds 
were annular. The lumen of the left vas deferens, which 
Gunther found to be better developed than the right in one 
specimen, is very irregular in diameter in my specimen. At its 
widest the duct is about 5 mm., but where narrowest it only 
allows the passage of a bristle. 

One of the males examined has two abdominal pores (text- 
fig. 139 A, A.P., R. A.P.), of which the right is the better developed. 
This condition differs from that described by Gunther (2. p. 4), in 
which the' left pore only was present. 

A Vestigial Seventh Branchial Arch . 

Three specimens were dissected to determine if there were any 
trace of a seventh arch. Traces were found in two of the 
specimens, one of which was not quite full-grown. 

The remnants in the smaller specimen consist of four small 
pieces of cartilage on one side and two on the other. These lie 
close to the eerato-branchial of the sixth arch, on the posterior 
side, nearer its median extremity. In the adult specimen in a 
similar position there are two pieces, the larger of which 
equalled in length the combined four pieces found in the smaller 
vspecimen. 
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(Plates XXL <fe XXII.* and Text-figures 140, 141.) 

Since the publication in these f Proceedings,’ two yeans ago 
(P. Z. S. 1905, ii. p. 248), of an annotated list of the Batrachians 
and Reptiles collected by him, Mr. Grant hm continued liis 
exertions in the same department, making collections in the 
following localities 

I. Cape Colony. Knysna, 80 miles east of Mussel Bay. 

II. Natal. Illovo, 30 miles S.'W. of Durban. 

• For explanation of the Plates, seep. 487. 
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HI. Transvaal. Legogot, Barberton District, on Drakensl>erg 
Mis., on the Komati R., 2500 feet. 

Pietersburg, N. slope of Drakensberg, 2400 feet. 

Tuefloop, N. slope of Drakensberg, 18 miles E. of Pieter.s- 
burg, 4500 feet. 

Woodhush, N. slope of Dmkensberg, 30 miles N.E. of 
Pietersburg, 4500 feet. 

Zoutspansburg, on Klein Letaba, a branch of Letaba R., 
affluent of Olifants R., 1000 feet. 

JV. Portug ese East Africa. Inham 1 Mine. 

Cogtmo, about 80 miles inland of Inhamfiane. 

Be ini. 

The series of specimens now dealt with proves more interesting 
than the first, and two species are described as new. In the follow¬ 
ing list, an asterisk precedes the name of the species not mentioned 
in the first report * ; two asterisks indicate that the species has 
not been previously recorded from south of the Zambesi. 

BAT11AGHLA. 

Aolossa. 

1. Xenoim s ljevis Daud. 

Knysna. 

P II A X K R O O L O S S A. 

2. Rupo regular is lteuss. (Plate XXI.) 

Woodhush, Klein Letaba, (Joguno, Beira. 

As in almost every part of Africa, this species varies wonder¬ 
fully in colour and markings, even in specimens obtained from the 
same pools, where they congregate for breeding. Some have 
much crimson or pink on the back of the thighs and in the groin, 
whilst others are entirely deprived of the .brilliant colour. The 
most remarkable specimens are from Wood bush, and might be 
well thought to indicate a distinct species, were they not connected 
with the more typical form by every possible gradation. The 
young have the upper surface of the snout as far back as a dark 
interocular bar, and the parotoid glands, of a beautiful pink; part 
of the back is also pink, with grey markings with a fine black 
border; the pink ground-colour appears as a dagger-shaped mark 
ing on the back. These markings become more indistinct with 
age, and the pink colour gradually fades away or disappears 
entirely. By a curious inversion of the ground-colour and the 
markings, some out of a number of specimens from Zoutspansburg 
are grey with pink markings. Four of these remarkable speci¬ 
mens are figured on PL XXI.+ 

In some of the specimens from Beira, the parotoid glands are 
exceptionally so flat as to be hardly distinguishable. 

* P. Z. B, 1906, vol. ii. p.248. 

t See the two bottom figures on colour-plate vi. of Mi*e Dickerson’a * Frog Book ’ 
fora similar inversion of colour in Hjfta vtrrtcolor. 

Pboc. Zool. Soc.—1907, No. XXXIII. 
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*3. Bufo carens A. Smith. 

Legogot, Woodbush, Coguno. 

Specimens from Port Elizabeth, which I have kept alive, were 
of an olive colour, with the lateral fold, the larger warts, and the 
loreal region brick-red; iris golden, much obscured by black 
vermiculations. 

**4. Bufo taitanus Peters. 

Beira. 

This little Toad, remarkable for the absence of the tympanum 
and the eustachi&n tubes, was only known from Somaliland, 
Taita, and the east coast of Lake Tanganyika. 

*5. Phrynomantis bifasciata A. Smith. 

Beira. 

'•" h. Breviceps verrucosus Ilapp. 

Knysna. 

*7. Breviceps mossambicus Peters. 

Zoutspansburg. 

♦8. Hemisus marmoratum Peters. 

Beira. 

**9. Rana ruddi, sp. n. (Plate XXII. fig. 1.) 

Vomerine teeth in two small groups close to the inner borders 
of the choan«e. Head feebly depressed, as long as broad ; snout 
rounded, feebly projecting beyond the mouth, a little shorter than 
the orbit; canthus rostralis obtuse; loreal region concave ; nostril 
equally distant from the eye and from the end of the snout; 
interorbital region narrower than the upper eyelid; tympanum 
very distinct, a little smaller than the eye. Fingers very short, 
obtusely pointed, first extending as far as second; toes short, 
obtuse, one-third webbed; subarticular tubercles of fingers and 
toes feeble; a large, compressed, very prominent, shovel-shaped 
inner metatarsal tubercle, at least as long as the inner toe. The 
tarso-metatarsal articulation reaches the eye. Skin of upper 
parts with fiat smooth warts of unequal size; a very indistinct 
dorso-lateral fold; lower parts smooth, sides of belly feebly 
areolate. Dark brown above, with light, yellowish streaks on the 
head and body, viz., a narrow vertebral line, a broader band from 
the end of the snout along the canthus rostralis and the outer 
border of the upper eyelid to above the tympanum, where it 
bifurcates, the upper branch extending to above the vent, the 
lower running obliquely to the groin; usually a yellowish bar 
across the occiput; a yellowish streak along the upper lip; a 
white oblique line in front of the eye and a white circle round the 
tympanum; limbs with dark and pale bars; hinder side of thighs 
yellowish, marbled with black; throat and breast dark brown, or 
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marbled with dark brown, with a Y-shaped white marking on 
each side; belly white. Male with two external vocal sacs, 
opening by a slit on each side of the throat. 

From snout to vent 48 millim. 

Two males and one female, found breeding in a rain-pool at 
Beira in February. 

'Phis species is very closely related to R. ornata Peters, from 
E. Africa, and R. ornutissima Bocage, from Angola. It differs 
from the former in the shorter web between the toes, from the 
latter in the much smaller size, in the shorter and less pointed 
snout, and in the shorter hind limbs. The white markings in 
front of the eye and under the throat are very similar in the three 
species. Another very close ally of R. ruddi is R. moeriiemis 
Blgr., from Lake Mweru, which differs in the longer first finger, 
the longer hind limbs, the very prominent dorso-lateral glandular 
fold, ami the coloration. 

10. Han a axgolexsis Bocage. 

Tuefh »op. 

*11. Rana oxv iuiY xcnus A. Smith. 

Zoutspansburg, Coguno, Beira. 

12. Rana mascarexiexsis J). & B. 

Beira. 

Kb Rana grayi A. Smith. 

Knysna. 

**14. Rana galamensis 1). & B. 

Beira. 

A widely distributed species, known from the Soudan (from 
west to east), West Africa from the Senegal to the Congo, and 
Central and East Africa (R. bravana Peters +, R . oubangienms 
Mocquard). 

R. galamensis is closely related to the Indian R. malabarica 
D. <fc B., and surprisingly resembles the Central-American R. god - 
rncmi Gthr. The male lias an external vocal sac on each side of 
the throat and a large fiat gland on the front side of the arm 
(humerus), as in the Burmese R . granidosa And., /?. kumeralis 
Blgr., and R. oatesi Blgr. 

I avail myself of this opportunity to point out that the Frog 
named by me R. elegans, which had been previously confounded 
with the West-African R. MMahris Hallow., is identical with 
R. gmntkeri Blgr., and must therefore be erased from the list of 
African species. 

t Specimens of B. nutti Blgr. have been erroneously referred to JR. bravana by 
Tornier. 

33 * 
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15. Phrynobatrachus natalensis A. Smith. 

Coguno, Beira. 

This widely distributed Frog varies remarkably in its markings, 
as do the other species of the same genus. A few specimens 
from Beira are represented on PI. XXII., figs. 2-5, to illustrate 
this feature. 

** ll>. Arthroleptis whytit Blgr. 

Beim. 

Previously known from British Central Africa. 

*17. llAPPlA MARMORATA Ilapp. 

Beira. 

*18. RArriA cikctiventris Cope. 

Beira. 

*19. Oassina senegalensis 1). & B. 
lllovo. 

The single small specimen, a male, has the elongate oval gular 
disk of (J. senegalensis and the distinct web at the base of the 
toes of (\ wealii. I now feel very doubtful aa to the specific 
validity of C. u-ealii. 


REPTILl A. 

Ohklunia. 

1. IIomopus areolatus Tlmnb. 

Knysna. 

2. Cinixys belliana Gray. 

Beim. Several shells of adults and one young in spirit. 

1 have previously t taken exception to Dr. Siebenrock’s separa¬ 
tion J of C. nogueyi Lataste, as a distinct species, and my view 
is further confirmed by the series of specimens from Beim. 'Hie 
adults (shells only) have the black radiating streaks on the cara¬ 
pace, and the extent of the suture between the anal shields varies 
considerably, as may be seen from the annexed figure (text-fig. 140) 
representing the hind lobe of the plastron in two adult females, 
showing two extreme types in the series sent by Mr. Grant. 
Although the fore limb has five claws in the specimens from 
Mashonaland § and Zululand examined by me, the young from 
Beira has only four, and would therefore tie referable to C . nogueyi. 

**3. Sternoth^irus nigricans Donnd. 

Beira. Two shells, measuring 110 and 77 millim. respectively. 

t Aim. Mas. Genova, xlii. 1906, p, 197. 

i Sitzb. Ak. Wien, cxii. 1908, p. 449. 

§ I now regard Homopus darlingi Blgr. as based on a young of this species. 
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Text-fig. 140. 





Hind lobe of plastron in two adult female Cinixys belliana. 


Suture between the humeral shields shorter than the intergular. 
These shells agree with my definition of *S T . nigricans + and also 
with the description and figure of Madagascar specimens given 
by SiebenrockJ, The same form was obtained in 1SLW. Rhodesia 
by Mr. Neave, and is therefore not peculiar to Madagascar, as 
believed by Siebenrock. 

*4. Pelomkdusa galeata Schoepif. 

Tuefloop. 

Lacertilia. 

*5. Hemidactylus mabguia Mor. 

Zoutepansburg, Coguno, Beira. 

t Oat. Chelou. p. IBS (1880). 

X 8childkrdten, in Vceltzkow, Beiee Oatafr. ii. p. 86, pi. v. fig. 19 (1906). 
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6. Lygodactylits capensis A. Smith. 

Coguno, Beira. 

*7. Homopholis waiilbergii A. Smith. 

Coguno. 

8. Pac h yd act YiiUs bibronii A. Smith. 

Zoutspansburg. 

*9. AgAMA D1STANT1 Blgl\ 

Wood bush. 

This species is also found in the Orange River Colony. 
Specimens from Vredefort Road were presented to the British 
Museum by Capt. Barrett-Hamilton, and others were captured 
by myself near Bloemfontein. 

**10. Agama mossambica Peters. 

Beira. 

*11. ZoNunus jonesii Blgr. 

Zoutspanshurg. 

*12. Platysaurus guttatus A. Smith. 

Woodbusb. 

This species varies considerably in its lepidosis, and 1 do not 
think P. intermedins Matschie entitled to stand. Of the eight 
specimens from Woodbusli three are males and five are females. 
The males belong to the guttatus type of coloration, have the 
lower parts of the head, body, and limbs dark blue, and the tail 
red ; the females have three whitish longitudinal streaks in 
addition to the light spots on the head and body, the tail is pale 
yellowish brown, and only the middle of tire belly is bluish black. 
The occipital shield is small or very small and, except in one 
specimen, the parietals form a suture separating it from the 
interparietal; the frontonasal is in contact with the rostral. 

. t <? <? ? 9 ? ? V 


Length to vent (in milli¬ 
metres) 105 97 90 87 88 80 77 68 

Number of scales across 

body. 70 72 78 80 78 75 83 70 

Longitudinal rows of 

ventral plates ... 10 10 10 18 16 18 18 10 

Number or femoral pores 

(right & left). ..16-17 17-16 17-16 19-19 16-16 19-20 17-18 17-18 


Having now examined 15 specimens which I refer to P. gut¬ 
tatus , I find the scales across the body to vary from 70 to 90, the 
longitudinal rows of ventral plates from 16 to 20, and the femoral 
pores on each side from 15 to 20. 

jP, t&rquatus Peters, from Mozambique, which differs in the 
absence of the azygous longitudinal series of enlarged gular scales, 
has 90 to 100 scales across the body, 16 longitudinal rows of 
ventral plates, and 17 to 21 femoral j>ores. 
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13. Varan us nilotkus L. 

Beira. 

**14. Moxopeltis grakti, sp. n. (Text-fig. 141.) 

Snout pointed ; nasals in contact with each other above the 
very small, triangular rostral; a single large plate covering the 
head, with a short cleft in front of the ocular, which is small; 
eye just distinguishable under the ocular; a pair of band-like 
occipitals; three upper labials, third large; symphysial small, 
quadrangular, followed by a larger lieptagonal chin-shield; three 
lower labials, first and second small, third very large. 313 
annuli on the body, 26 on the tail ; on the middle of the body an 


Text-fig. 141. 



Monopettis granti. 

Upper and Bide views of bead, and lower view of head and pectoral region. 

annulus contains 32 segments, 18 above and 14 below the lateral 
lines; the dorsal segments much longer than broad, the two 
median ventrals much broader than long. Pectoral shields six, 
very large, very elongate, the median pair widening posteriorly 
and as long as the shielded part of the head. Lateral line distinct. 
Six anal segments. No praan&l pores. Colourless. 

Length to vent 200 millim.; tail 23 ; diameter of body f>. 

A single specimen from Beira. 

Nearly related to M. t wdwiUchii Giay, from Angola. 

15. Mabuia vaiua Peters. 

Woodbush, Beira. 
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16. Mabuia striata Peters. 

Tnefloop, Beira. 

♦17. Lygosoma stjndevalli A. Smith. 

Beira. 

♦18* Herpetosaura arenicola Peters. 

Ooguno. 

Ruiptoglosna. 

19. Chameleon ^uilensis Borage. 

Ooguno, Beira. 

♦20. Ohamasleon dilepis Leach. 

Zoutspansburg, Beira. 

♦21. Chameleon damaranus Blgr. 

Knysna, Woodbush. 

Ophidi a. 

♦♦22. Typhlops dinga Peters. 

Beira. 

23. Ablabophis rufulus Licht. 

Petersburg. 

♦24. Boodon linkatus D. B; 

Pietersburg, Beira.. 

♦25. Lycophidium capense A. Smith. 

Beira. 

♦26. SlMOCEPHAEUS CAPENSIS A. Smith. 

Beira. 

27. PSEUDASPIS CANA L. 

Ooguno. 

♦28. CnLOROPHis hoplogaster Gthr. 

Beira. 

♦29. Philothamnus semivariegatus A. Smith. 

Beira. 

The single specimen has two superposed anterior temporals and 
the fifth and sixth labials entering the eye on the right side, a 
single anterior temporal and the fourth, fifth, and sixth labials 
entering the eye on the left, thus combining characters of Gunther’s 
P. semivariegatus and P. kirJciif. 

t Of. Ann. & Mag. N. H. (6) xv. 1805, p. 527. 
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*30. Leptodira iiotambosia Lain*. 

Beira. 

**31. Chamastortus attlicus Gtlir. 

Beira. 

Previously known from Central Africa and the Zambesi. 

32. TrIMERORHIXUS RflOMBEATUS L. 

Zouts j >ansburg. 

33. PSAMMOPIIIS SJ BILANS L. 

Lnhambane, Beira. 

Like the specimen mentioned in the previous list, belonging to 
var, F of the British Museum Catalogue. 

*34. Thelotornis kirtlandii Hallow. 

Legogot. 

35. lbspiiounrs tv pus A. Smith. 

Woodbusli, Coguno, Bern*. 

Some brown, some green. 

*3(j. Aparallactus ua pen sis A. Smith. 

Legogot. 

*37. Naia xigricollis Reinh. 

Woodbush, Coguno, Beira. 

*38. Causes riiombeatus Lieht. 

Tuefloop. 

39. Bins arietans Merr. 

Legogot, lnhambane, Beira. 

EXPLANATION OF THE PLATES. 

Plate XXL 

Bufo regulari* Keuss, p. 479. 

Figs. 1 & 2. £ & yg. from Zoutspansburg. 

„ S & 4. y A yg. from Woodbush. 

Plate XXII. 

Fig. 1. Rami ruddi ($) }%r. p, 480. 

I a. Side view of head. 

I b. Lower view of head. 

Figs. 2-o. Rhrgnohatrackm natalen tie A. Smith, p. 482. 

Four specimens from Beira. 
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3. On Collections of the Cape Verde Islands Marine Fauna, 
made by Cyril Crossland, M.A. (Cantab.), B.Sc. (Lond.), 
F.Z.S., of St. Andrews University, July to September, 
1904.* — The Hydroids. By James Ritchie, M.A., 
B.Sc., Fullerton Scholar, University of Aberdeen f. 

[Received April IK, 1907. J 

(Plates XXIir.-XXVl.i and Text-figures 142-144.) 

Tlie forms described in the present paper were entrusted to me 
for determination by Mr. Crossland, who collected them in various 
localities off the Cape Verde Islands. Although the collection is 
not a large one, it forms a useful addition to our rather meagre 
knowledge of the Hydroid fauna of the northern portion of the 
west coast of Africa. To the north of the Cape Verde Islands 
specimens have been recorded from the Canary Islands, from 
Madeira, from the Azores, and from the Soudan coast; from the 
south the ‘ Challenger ’ records a solitary species, ('ryptolaria 
diffusa Alim, from Sierra Leone; while from the islands them 
selves, so far as I can learn, records have been made by only four 
workers §. In 1883 Allman, in his Report on the Plumularians 
collected hy the ‘ Challenger,* described the type of a new genus, 
Streptocaulns pnlcherr incus Alim., found at Porto Pray a in 100 
fathoms. In July 1885 Mr. J. J. Quelch described a small collec¬ 
tion of deep-sea Hydroids, comprising nine species, and obtained 
from the cable off St. Vincent, in a depth of over 500 fathoms, the 
species described being Endendriwm annulatnm Norman 1864, 
Lafo'ea tenellula Allman 1877, Zyrjophylax profunda Quelch 1885, 
Plumularia variabills Quelch 1885, P. delicatnla Quelch 1885, 
Antennularia irregidaris Quelch 1885, A. projuvda Quelch 1885, 
A glaophcnia acacia Allman 1883, and Ktreplocaulns prdcherrivms 
Allman 1883. More recently Professor J. Versluys has described 
two species from Isle Branco, one of the Windward Croup, 
Eertularia (Desmoscyphus) hrevlcyathns (Vers. 1899), and Desmo- 
scyphus in flatus Veis. 1899, a synonym for the J), gracilis of 
Allman 1888, which has been renamed Sertularia re rsi ay si by 
Professor Nutting (1904). Of these the latter occurs in our 
collection, with the important addition that the gonosome is also 
present and is here described for the first time. Lastly, within 
the past month or two collections made by the 4 Talisman ? in 1883 
have been described by Dr. Annand Billard (1907), and these 
include a few species from two localities off the Islands. In lat. 

* The expenses of Mr. Crossland’s collecting trip wen* borne by the Carnegie 

Trustees. 

i Communicated by the Secretary. 

1 For explanation of the Plates, see p. 614. 

§ Since this paper was written I have found in the collections made by the 
Scottish National Antarctic Expedition on its homeward voyage two species from 
St. Vincent which were not represented among the specimens described in the 
Report on the ‘ Scotia ’ Hy droid Collection (Ritchie, 1907). These are JSucopella 
ccmata r Hartlauh, 1901, and Sertulcirella fu&ifortni* ? Hincks, 1861, both of which 
are additions to the recorded Hydroid fauna of the Islands. 
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17° 1' N. suhI long. 27° 24' W. (Paris 0°) at a depth of 105 metres 
there were obtained JJiphasia pinaster (Ellis & Sol. 1786), An - 
tenmdaria ramom Lamarck 181(5, and Thecocarpas inyriophyllunt 
var. he,doti Hillard 1907. In lat. 16° 52-16° 5.T N. and‘long. 
27° 90' -27° 2(5' W. at a depth of 400 -580 metres, JJiphasia pinaster 
stud Thecocarpns myriophyllam bedoti were again found. 

The present collection is littoral, the greatest depth at which 
specimens were gathered being 15 fathoms, while the majority 
wore obtained in shore pools or in quite shallow water. Hence 
it is not surprising to find that of the species previously described 
from tin* Islands only one, Sertalaria rerslaysi above mentioned, 
should recur among Mr. Crossland's specimen*. 

The collection contains in all 27 species, of which 18 -one of 
them here represented by a new variety— have been previously 
described. Several of these species, which are distributed among 
14 genera, have been recorded from more than one locality. For 
the remaining speeiinens 9 new' species have been established, one 
species being referred to a new genus. In all representatives of 
20 genera occur in the collection. 

T1 ie list of species is as follows * - 

I. («VMX0HLASTK A 

Family Cokim h i 

Coiym (.") fiubtHMf '■>!». n 

Funul.x 1* l n \ a r i i i> a. 

/\unarm envoi uni Khiniiliciv IK32. 

FhiiiiIn T « iti'i \ in m i 

Tithnlana hum if is Allman 1 SC4 
,, solttana WnruMi 1 !)(><{. 

Famih I'm i J> a . 

Soleniojtxm <1 end nft trims ami vt n. 

Family 11 o u ojmmiui i> a . 

JJji (tract inut rrnh, t «j). n 
l*odocorj/uc mu< hmato. nj» n. 

Family K r i> k k i» k i i i» i 

Fudeinirtnut ram as mn Linn. 175* 

II. (’ALVPTOllLASTKA. 

Family II u. k i lie a:. 

I i alee nnu he ami .) oh lint. lS38 
Ophonies cnrinifonuis, *]>. u. 

Famih L a f o r t d k. 

Fit* Hum serpens (Hawaii 1852). 

Cuxpidella h mini is Hindis MS. A 1888. 

Family C a h r a k uukii i> jk. 

Cljftta (fcmeulata Thornd) 111(4. 

Oh eh a iiichotoma (Linn. 1758). 

Hanoi figrrea gracilis (Stirs 1851). 

('ampauufaria cahcvlafa Hi lick- 18113. 

„ ptychocyathus Allman 1888. 

ntiifahilis , s\». n. 
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Family S x b t it l a e i 1 i> «. 

ftertuhiria distans Laiux. 1810, 

,, mayeri Nutting 1904. 

„ rersluysi Nutting 1901. 

„ Iteviniargmata , up. n. 

Family Vlumulutid v .. 

Phmularta haler ionics Alder 1859. 

Monosteer has quadridrns (MeCnuh 1K57). 

Agtaophenia marginata , sp. n. 

Lytocarpus ijraudiS) var. unilateralism vur. n. 

„ vmsslavdi , sp. n. 

Of the 18 hitherto known forms above mentioned, 10 are recog¬ 
nised as British species, while 5 of the remainder (Catnpanitlarw 
ptl/chocyathus> iSeriuUiria mayeri, S. verslnysi, Lytocarpns yrmidis, 
Monostachas qiiadr ideas) are, with the exception of the last 
which has been recorded from the Indian Ocean (Thornely, 1904), 
distinctively American. This contingent is probably to be ac¬ 
counted for by the oceanic whirlpool the centre of which is marked 
by the Sargasso Sea and the streams of which wash the shores of 
the West Indies, of eastern Mexico, and of the eastern United 
States, and, circling in the North Atlantic, sweep past the 
Azores, Madeira, and the Gape Verde Islands. 

The collection, a-s might be expected in a littoral one, is com¬ 
paratively rich in gymnoblastic forms and includes an inteiesting 
species, peculiar in branching and in gonophore, which has been 
made the type of a new’ genus, Soleniopsin. 

We note also, as Pictet lias already remarked (Pictet, 1893), 
that of those species which occur both in temperate and in tropical 
waters, the individuals existing in the colder seas are, in general, 
larger and more sturdy than their tropical specific equivalents. 

The outlines of the figures, both in tin* plates and in the text, 
with the exception of those representing the ajq>earance of the 
specimens to the unaided eye, w ere drawn with the help of Zeiss’s 
camera lucida. 

The localities from which Mr. Crossland obtained his specimens 
are shown below- 

ST. VINCENT, Cape Verde Island*. 

(1) bUS REAL. 

(a) From tidal pool, 2oth July, 1004. 

Pennaria cavolinii Ehr. 

(ft) 2 fathoms, among coral, 22nd July, 1904. 

Pennaria cavolinii Ehr. 

Svrtnlaria mayeri Nutt. 

Plnmnlaria halecioides Hi neks. 

(c) 10 fathoms, 27th July, 1904. 

Oonothyreea gracilis Shi s. 

( 'awpantilaria ptychocyathus Alim. 

(d) 15 fathoms, 30th July, 1904. 

Monnsttschas quadridens (McCrwly). 

Lytocarpus grandis, var. unilateral is, \ar. n. 



1907. 


FROM TUK CAPE VERDE ISLANDS. 


491 


(e) From bottom of a lightci. 20th .lull, 1W0L 

Tnbn/ana /mint/is * Alim. 

CuspideUa hum ilia 11 inek" 

Plumed aria haleeioulea Ahlci. 

AtfUmpht nta margmata* sp. 11 . 

(f) From bottom of a lighter, .‘loth Jul>, 1001. 

Prana rut rami hut Ebr 
TnbalarM humths Alim. 

„ stdilanaWn rri‘i». 

Solrnutpsix iU ndriforints. gen. et sp. li. 
Iltt/rctmn bunt it Johns!. 

PtltUnnt serpens (HussuRl. 

('nspithfla Innnilis Ilnuks. 

('/jitia gt mat fa la Thom 
Ubtha tin hot onto him 
< 'ttiiijMiun/arat pturhtu path ns Alim. 

.. utufabtlis, sp ii. 

(2) Minimi. Si Vimrm Hakiioi k. 

*S n't alarm Uevtma rtfinala, "j» n, 
Jitftttcarpas t russ/a nth. sp n 
(St I’oim' bKiXDi'. 

(<i) Shou*-powls 

{'am panularut t aftrn/a/a Hoick' 

,. pfj/rfton/athits \Um 

St rhttana distans Lam\ IH14* 
nut ut n Nutt 

(M 10 fathom'. 

Hpdrat tnua rtf'iit, ']> u. 

PORTO 1*KA\ A. Simi K.n, <'%pr Yrkdk Islam*'. 

(а) Pilos ot pun. 12th August, 1SMvj 

Connie ('■') ihtbiutn. "p n. 

(\tm pit ii nlaria intt/abi/is. sp. i» 

Srrtnlaria rrrshtj/si Nutt 

(б) r> fathoms, t»th Vujrust, 1001. 

VmliH'orpne amt It tint fa. sp i» 

(r) ID fathoms, 12th August. 1001. 
Kndendrunn rant a sum Linn. 

Ophiodes rarintforntis. sp n. 

HOA \ ISTA, Capjk Yfkuk Isl\m»h. 

Soft tiiojtsis dt nd rift trim s, g**i». t‘t sp n. 


I. GYMNOJBJLASTEA. 

Family Cokyxid.k. 

• * 

(Jorvnk(4) dubium, sp. n. (Plate XX1I1. tigs. I, 2.) 

A species represented by small, irregularly minified colonies 
growing upon a l*oltf#iphonia -like red seaweed. The colonies arc 
only about 7 mm. in height. The jierisarc is transparent, tinged, 
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except towards the tips of the branches, with a faint brow n. The 
stem is slender, 0*1 min. in diameter, and soon breaks up into 
very numerous, irregularly disposed brandies which, arising at a 
small angle, lie for a short distance almost paralld with their 
parent shoot and thereafter gradually diverge from it. Branches 
f 3 ven of the fourth order are present. The colonies are wrinkled 
throughout, but less strongly in the middle portions of the polyp- 
bearing branches ; while beneath the polyp, on the stems, and on 
the older portions of the branches distinct ringing occurs. There 
is no membranaceous cup surrounding the base of the hydranth. 
The hydrantlis are relatively long, 0*5 mm., slightly bulging 
beneath and tapering gradually upwards towards the tip and down¬ 
wards to form a long “nock.” The tentacles are from 0*1 to 
0*15 mm. in length, and except for the distal four, which generally 
appear to be placed in a whorl, are scattered. They vary slightly 
in number. Thus of 10 heads examined, one bore 12 tentacles, 
four bore Id, three bore 14, and on two 15 were found. 

Gonosome not present. 

Locality. Growing on a seaweed taken from piles of pier. 
Porto Praya, Santiago, Cape Verde Islands ; 12th August, 1904. 

Owing to the absence of the gonosome this species cannot he 
given a definite generic place within the family Corvnida* as defined 
by Delage (1901). Notwithstanding I have assigned a specific 
name to the form in order to facilitate references. The tropin >some 
characters lie between those of Activoyoniam jmsilliun (Van 
Beneden 1844; Hiueks, 1808, p. 45 ; Allman, 1872. p. 272) and 
Syncoryne mrsii Loven 1855. From the former it differs in having 
a more tapering polyp, numerous rings and wrinkles, and in 
lacking a membranaceous cup beneath the polyp ; from the latter 
it is distinguished by the shape of its hydranth, its much smaller 
size, its complicated brandling, its more frequent rings. 

The specimens bear many creeping polyzoon colonies ( ClioncUat) 
and occasional stalked protozoa and diatoms. 

Fa mi ly Pknnariid 

Pennaria cavomxii Ehrenberg 1852. 

A number of colonies, frequently over 0 cm. in height, have 
been obtained from one locality. They agree in general with 
Allman's description (1872, p. 584), but the following variations 
may be noted :—The colonies are less robust than those described 
by Allman. The branches, while alternate, lie generally in two 
planes, every other branch being in the same plane, and these 
planes are set forward on the stem, as in many PJumularian 
species, so as to meet at an angle varying from almost 180" to 
less than 20°. Ringing is well marked, from four to six rings 
occurring on the stem above the origin of each branch, and a 
similar number at the base of the branch itself. Thus the 
ultimate hydranth-bearing ramuli, instead of being wholly ringed 
as described and figured by Allman, bear a small number of basal 
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rings; the remainder, which varies much in length, being smooth 
or very slightly crumpled. 

The gonosomes, which are present in numbers, agree exactly 
with Allman’s description. 

The colonies here described agree in all but size with beautifully 
preserved specimens of the species from the Naples Biological 
Station. 

Locality. St. Vincent, Cape Verde Islands. Obtained from 
bottom of a lighter, 30th July, 1904; by diving among coral in 
2 fathoms of water. 22nd Julv, 1904; also fine colony in tidal 
pool. 25th duly. 1904. 

Family T i hi lariid a:. 

Ti BTLAitiA iirMJLis Allman 1804. 

A few simple or slightly branched stems varying from 0*5 t/> 
4 cm. in height, and 0*5 mm. in diameter, mav be referred to this 
series. The specimens obtained in one dredging are much smaller 
than those described by Alluiau, varying from 5 to 12 mm. in 
height ; hut the following points have been relied on in identifi¬ 
cation : simple or slightly branched steins with, here and there, 
faintly marked trans\ else rugosities; delicate,light-vellowperisare; 
a cumosareal collar supporting the hydranth ; small hydranths, 
1 2 mm. in height, longer than broad, with, in the individuals 
examined. 17, 13, 11 tentacles in the distal whorl, and 19, 17 in 
the proximal. The tentacles are in a state of contraction, and 
consequently the proximal whorl is only 1*8 mm. in diameter from 
tip to tip. 

(lonoxomr. -- In the specimens obtained on the 30th of July 
gonophores are present in erect dusters Imrne on short pedicels. 
In some of the more mature, actinuhe can he seen. 

Locality. St. Vincent, Cape Verde Islands. Found growing on 
the bottom of a lighter on 20th and 30th July, 1904, and by diving 
among coral in 2 fathoms of water on 22ud July, 1904. 

Ti m i.aria solitaria Warren 1900. 

A few solitary individuals, 8 mm. in height, are growing upon 
a sponge-like layer encrusting a small lamellibranch shell. The 
individuals are fixed in the layer bv a club-like, sometimes branched 
** r(>ot,’ , and are crowned by a distal circle of stout tentacles 13 or 
14 in numlier, the lower portions of which are adnate to the 
hypostome, appearing us strong ridges ujioii it. The proximal 
tentacles, winch are more slender than the distal, arise from the 
broadened base of the hydmnth in a whorl of about 30, rather 
more than iu Dr. Warren’s specimens. Otherwise, the present 
specimens, with delicate perisare, distinct endodermal canals in 
the hydrocaul us, erect blastostyles originating just within the 
proximal whorl of tentacles anti bearing from two to five or six 
gonophores, agree with the description of the type. 

The gonophores in our specimens are mostly at an early stage, 
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showing in optical section a manubrium surrounded by a horse- 
shoe-shaped mass of generative plasma. ]n only one gonophore 
of the many examined was there a trace of actinula-formation, 
tentacles being indicated by apparently about 8 filaments. 

Locality St. Vincent. Cape Verde islands. Found on bottom 
of a lighter, 30th July, 1904. 

Previous record, off Natal const. 

Family (Jlavid.e. 

Solknioi'sis *, gen. no\. 

Type. S. dendriform /*, sp. u. 

Generic characters. Trojdtownte. Oolonies branched ami 
fascicled. The brandies originate from the division of a en*no- 
sarcal strand into two portions which lie parallel and close to one 
another for a eonsideiable distance, each becoming sheathed in a 
clutinous perisarcal tube, the outermost strand finally bends out 
wards and becomes free to form a branch (ride text-fig. 142, p. 490). 
The hydra nth-bearing raninli originate in the same way as the 
branches. HydrantJis cylindrical, with club-shaped proboscis 
and many scattered filiform tentacles. 

Govosovie. -The reproductive bodies are permanently fixed 
gonophores of a simple type. They are blind sacs arising from 
the eumosnrc some distance lienenth fho hvdranth and lying 
within the perisarcal tube from which the hydra nth projects. The 
ova a 1*0 developed in the wall of the sac. 

The genus Seileniojm* is distinguished by its peculiar mode 
of branching and by its gonophore. The branching, which is 
more fully described in the discussion on the species, appears to 
be similar to that, of CorydettdriinH (Woismann, 1883). 1 have 

not seen the original description, but Dr, Fowler says with regard 
to the branching of the genus, “The young buds, instead of 
breaking through the peri sure and growing outwards as is usual, 
grow’ upwards for some distance inside it and surround themselves 
with secondary perisarc ” (Fowler, 1900, p. 13); and this agrees 
with the structure in the present genus. Corydeodritnn differs 
from >S toleniopsiti, however, in having gonophores which give rise 
to free medusa; (Deluge, 1901). 

The gonophores here are of great length and of extremely 
simple structure. They are also peculiar in lying within, and thus 
being protected by, the tube which contains the trophosome, 
instead of bursting through the perisarc and forming hernia like 
globular projections like most other gonophores. The ova and 
spermatozoa apparently escape from the mouth of the tube, 
passing betw een the swollen bulb beneath the neck of the hydra,nth 
and the perisarcal wall. 

On account of the mattered filiform tentacles on the hydranth 

* The name of the genus, Meniopait, is intended to suggest the resemblance 
between the parallel-lying comosaroul strands of the colony and the solenia *' of 
Alcyonarians. 
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and of the fixed gonophore, this genus has been included in the, 
family Clavidte, although the simplicity of the gonophore and the 
complexity of the branching almost warrant the formation of a 
new family. 

Soleniopsis DEXDiiiFoRMis, sp. ii. (Plate XXVI. fig. 1; text* 
figs. 142, 14.T) 

The colonies for which this species has been formed were 
found at two localities. The solitary colony from lioa Vista is 
the largest of the series, almost 10 cm. high, with a thick, fascicled 
stem which is. towards the base, covered by a mass of ramifying 
tui»es, forming a spongy tissue through which here and then* a 
hydra nth projects. This loosely-built basal mass attains a 
diameter of 1 cm. From this stem, which in transverse section 
shows a small central .strand of chitin with a few minute ctcnosarc- 
containing canals, surrounded by many parallel tubes which again 
are surrounded by irregularly arranged, loosely aggregated tubes, 
the branches arise approximately in one plane. The colonies 
from St. Vincent are smaller, only fi cm. high, and lack tlu* 
spongy basal thickening, possessing a cylindrical stem 2 mm. in 
diameter, composed of closely packed parallel tubes. From these 
stems, as from that of the* previous specimen, flalnTiate branches 
lying generally in one plane arise. The primal-) branches hear 
alternate secondary branches, and these again may bear tertiary 
branches, all of these appealing to he fascicled owing to the 
apposition of se\eral tubes. Single, mnnosiphnnic branches, how - 
e\er, arise* alternately in one plane, for the most part, from 
branches of the second and third ordei, and from the distal end of 
these the hydninths project. 

The mode of branching is peculiar. Jn the less strongly 
fascicled portions of the stem two or three pcrisareal tubes lie 
alongside of. and inseparably united to, one another, each con¬ 
taining a strand of comosarc. Some considerable distance 1 before 
a free branch originates (frequently 20 or .*10 mm.) one of the 
outermost strands divides into two. and round the new ccrnosarcal 
division a chitinous tube is formed, wedged in between the old 
t ubes. Thus the mnnlier of [wiralltd-lving and united tidies is 
increased, hut finally, after a course of some 2 or d cm., the outer¬ 
most of the two portions into which the original strand divided 
becomes free to form a branch, and the number of tubes in the 
fascicle is thus reduced. The comosurc of the free branch divides, 
as did that of the stein, and becomes ensheatlied in seveml united 
tubes which, on bending outwards and becoming free, form new 
branches or hyd ninth-1 taring ranuili. The division of the cneno 
sarcal strands, and consequently the origin of the launches and 
mnudi, takes place alternately, first on one side, then on the 
other. 

The hydranths project from simple, alternate ramuli 0-4 mm. 
in diameter. Extended they are long and slender, 2*0 mm. by 
0*2 or mm., almost cylindrical, with a prominent club-shaped 
Proc. Zool. Soc. —1907, No. XXXI Y, H4 
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proboscis and short (0*3 mm.) stumpy tentacles. These, between 
40 and 50 in number, are scattered over the body of the polyp, 
only the distal 4 or 5 being placed in a whorl, although an 
approximation to whorling is sometimes simulated by others of 
the tentacles. At the proximal end of the liydranth there is a 
short neck, and just within the margin of the tube a sharp bulge 
connecting the polyp with the wnosarcof the ram ulus and almost 

Text-fig. 142. 



8oleniopsis dendriformut. To show mode of branching, x K. 

ecen., ccenosarc; peri., peri save; hr., branch bending off and becoming free from 
main stem; at., main stem ; ram. 1, 2, 3, short rainuli from which hydrant h* 
project; n.t. 1, 2, 8, 4, new tubes, enveloping a branch from a cumosarcal 
strand and wedged in between older tubes. 

plugging up the entrance to the tube. Contracted, the hydranths 
form almost spherical bulbs about 0*7 mm. in diameter. Although 
the tube from which the hydranth springs generally ends abruptly 
with an even circular margin, in not a few cases the terminal 
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portion is wrinkled and twisted as if it were less strong, more 
collapsable than the other jiortions. 

Gonosome. - The gonophores are fixed, not developing into free 
medusoids, and lie within the tube from which the hydranth 
projects. They branch off from the eoenosarc of the ramulus from 
2 to 3 mm. below the hydranth itself, and are long, slender, 
spindle-shaped bodies, sometimes 2*5 mm. in length by 0*1 mm. 


Text fig. 145. 



Sofaniopsi# dewlrijornnu. Hydranth nud gonophore, X30. 

b bulging portion at of hydranth almost tilling tho opening of the tube; 
peri., perisarc; veto., ectoderm, represented within the tube by a dark line: 
endo., tiiidodorm (Ikied); ov. t ovum ; ear., central cavity of gonophore; gon., the 
arrow points to the place where the gonophore branches off the general eoenosarc; 
caw*,, general canio*arc. 

in diameter. Their structure is simple, the gonophore being 
apparently a hollow cylinder closed distalJy, with two-layered 
wadis, a thick ectoderm and thinner eudoderm, within which ova 
develop t.o the number of about 13 or more. The ova develop 

34* 
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nil along the walls, pushing the endoderm inwards until it pro¬ 
trudes into the hollow of the gonophoro. The male gonophores 
are similar in origin and shape to the female, hut are in general 
considerably longer. In no case could a spadix he distinguished. 

The structure of the gonophore above described is of 1 lie 
simplest type. It appears to be merely a blind branch of the 
general emnosarc of the colony within the walls of which ova 
develop. 

Associated with the specimens were several creeping Hydroids, 
Filellum serjwns. Cuspid ell a h tern if is, ('ampanularia mntahilis, and 
an endoproctan polvzoon (('lionella (). 

Localities, (a) St. Vincent, Cape Verde Islands: growing 
on the bottom of a lighter, 20th and 30th July, 1004. 

( b) Dredged ; Boa Vista, Cape Verde Islands. August l 1004. 


Family Hoi gainvilu i j> 

Hvdhactinia verdi. sp. n. (Plate XXIII. figs. 0 k 7 ) 

Among dmlgings taken at Porto Gin tide four ///*?/#-like gas 
teropod shells were obtained overspread by llvdractinia colonics. 
The nutritive hydrantlus, which grow in the grooves of the shell- 
sculpture, are in various stages of contraction, tin* longest 5 nun., 
the shortest with their ring of tentacles almost resting on the 
surface of the shell. The tentacles are short, set m two almost 
indistinguishable whorls, and vary in number from 0 to 12. 
1) being perhaps most frequent. The hypostome is club-shaped. 
No spiral filaments are present, although along the margin of the 
shell there occur elongated polyps with insignificant tentacles. 
Short chitinous spines, about 0*3 mm. long, with jagged edges, 
occur throughout the colony, being arranged for the most part 
upon the ridges of the shell. The blastostyles are somewhat 
smaller than the nutritive hydranths, being about. ] mm. in height, 
but unlike those of II. eefrinata they hear well-dev eloped tentacles 
eight or nine in number. The basal rhizom expansion is thin. 

Gonosome. The reproductive bodies are fixed gonophores 
arising from the body of the blastostyle some distance below t he 
tentacles. They occur in a single whorl containing three or fmu 
individuals and are borne on short peduncles. In the specimens 
examined the gonophores were all female, containing three large 
ova ; while in the more mature examples these were separated 
town ids the exterior by pigmented hands running from the base 
towards the summit of the gonophore—branches of the spadix. 

This species is closely related to II. pacifwa described from 
Oallmco by Hartlaub (1905, p. 519), but that species differs in 
jKiSsessing about 15 tentacles on the nutritive hydranths. only 
5 or 6 on the blastostyles; in lacking spines on the basal expan¬ 
sion ; in hearing only* one ovum in each gonophore. 

Locality. Porto Grande, St. Vincent. Cape Verde Islands; 10 
fathoms. 
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PoDorORVNE ANKCHINWTA, Sp. II, ( Plate XXII1. figs. 8, 9, 10.) 

Sparsely scattered ujioii a small gasterojjod shell (Cerithiumi sp.) 
are the minute individuals of a Podoeoryne colony. The nutritive 
individuals are club-shaped, only 0*9 mm. in height, with a promi¬ 
nent, cylindrical, flat-topped hvpostome, from beneath which arise 
about nine tentacles, set in two closely approximated whorls. 
Both spiral filaments and spines are absent. The reproductive 
polyps, although they are somewhat smaller than tin* nutritive 
with about se\en well developed tentacles, resemble the latter in 
shape, l>eiiig also club like and possessing a prominent cylindrical 
hypostomc. The basal expansion is formal of a single layer of 
rhitinous tubes, forming wide rectangular meshes, the individual 
tubes being almost 0*1 mm. in diameter, and being marked late¬ 
rally by minute honey-yellow dots, thickenings of the chitinons 
wall. The whole expansion is covered by a thin layer of 
co'iiosarc. 

(iouoaonio.- The sexual stage consists of free-swimming lnedu- 
soids which arise in considerable numbers (as many as nine being 
present on one individual) from the median portion of the repro¬ 
ductive polyp. They art* borne on well-defined peduncles. During 
the earlier stages the tentacles appear as four blunt knobs, but 
these develop considerably ere the medusoid is set free. Sexual 
products could not he distinguished in the medusoid buds. 

The species here described is a near relative of l\ ft tun ilis 
Hart.laub 1905. The latter form, however, differs in possessing 
a miuuto conical hvpostome. small smooth spines, and a medusoid 
lmd which is not mentioned as de\ eloping well-formed tentacles 
etc it is set free. The difference in the number of tentacles is of 
little importance, although it is to he noted that here they form 
two closely-set whorls, but the chitinons thickenings which occur 
along the sides of the rhizom strands (r»V/e PI. XX11I. tig. 10) 
may help to distinguish the present species. 

Locality . Port o Pray a, Santiago, Cape Verde Islands. f> fat horns; 
9th August, 1904. 


Family E v n e x dhii i> e. 

ErnKNDRirM ramostm Linnams 1758. 

A single, small, unfaseicled colony alnuit 4 cm. high. The 
branches and biunchlets are strictly alternate, and the minute 
structure, except that the rings at the 1 vises of the main branches 
are generally fewer in number, agrees closely with Hincks’s figures 
(1808, pi. 13). The hydranths are well preserved and there were, 
in the examples counted, 23 or 24 tentacles surrounding a very 
distinct trumpet-shaped hyjK»stome. 

(lonophores not present. 

Locality . Porto Praya, Santiago, 10 fathoms; 12th August, 

1904. 
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II. CALYPTOBLASTEA. 

Family Haleciid^. 

Halecium beanii Johnston 1838. 

Several strongly fascicled, irregularly branched colonies. The 
delicate structure of the terminal bruuehlets is characteristic of 
the species. The branches differ from those in the specimen 
figured by Allman (1888, pi. xii. fig. 3«) in arising laterally 
from below a hydrotheca, instead of directly from the branch. 
The majority of the primary hydrotheca* differ from Allman’s and 
from Uincks’s (18f>8) figures in being sessile and adimte to the 
node from which they arise the hydrotheca-tier springing from 
within the primary hydro theca ; but m these respects they agree 
with specimens from the French coast described by Dr. A. Dillard 
(1904, p. 163), and with specimens from dredgings made by the 
Scottish Antarctic Expedition at Burdwood Bank, near Cape 
Horn (Ritchie, 1907). 

The bright refringent points which encircle the base of the 
hydrotheca are in this species, as in others i ha\e examined (1907, 
p. 515), points of attachment for strands from a fleshy disc at the 
base of the polyp, which is thus supported within its minute 
liydrotheca. 

The gonosome is absent in the present specimens. 

Locality. St. Vincent, Cape Verde Islands, growing on the 
bottom of a lighter; JOtli July* 1904. 

Ophiodes CACJN1FORM1S, Sp. 11. (Plate XXII F. figs. 11 it 1 2 ; 
Plate XXIV. fig. 1 ; Plate XXV. fig. 5.) 

Severn! small, delicate colonies, for which this species has 
been formed, arise* at irregular intervals from a hydrorhizal stolon 
creeping upon a fragment of a sand-covered worm-tube. They 
are neither branched nor fascicled, and the largest is but (i*f> mm. 
in height. The stem is divided into short internodes, 0*4 min. 
long in the proximal, but gradually lengthening to 0*6 mm. m 
the upper part of the colony. The distal end of each internode 
appears to divide into two equal, slightly diverging portions, one 
of which forms the peduncle of a liydrotheca, while the other bears 
the succeeding internode, the junction between the two internodes 
being marked by a single annulation. 

The hydrothecie lie in one plane, are placed one on each inter¬ 
node, and are alternate. They are borne on peduncles of varying 
length, from 0 05 to 0*2 mm., the upper portions of which are 
delicate and frequently crumpled, while the bases are thick-walled 
and, even when the liydrotheca itself has been destroyed, remain 
as projecting processes. The hydrotheca* themselves are shallow, 
trumpet-shaped cups, with much-everted margins, delicate walls, 
and a thin septum separating their cavity from that of the stem. 
Around the wall just within the margin is a row' of refringent 
points formed by slight thickenings of the perisarc within the 
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hydrotheea, and to these are attached strands supporting a flat¬ 
tened disc-like portion at the base of the polyp. 8uch an attach¬ 
ment, of course, makes the retraction of the polyp impossible. 
The structure is identical with that which I have already 
described and figured in the genus I/alecinm (Ritchie, 1907, 
p. 525), except that in Haled am the basal disc rests upon the 
perisarcal septum at the bottom of the cup, while here a consider¬ 
able space intervenes lietween the two, traversed by a narrow 
strand of comosare connecting the polyp with the common carno- 
sure of the colony. 1 would draw attention to the seeming 
inaccuracy of Hinckss figures (1868, pi. 45. figs. 2, 2 ) as regards 
the relations i**tween polyp and h\drotheca. The hydranths, 
which arc about 0*9 mm. in height, gradually increase in diameter 
upwards from the basal disc, but exhibit no distill contraction 
beneath the tentacles such as 11 ii irks figures. The bases of the 
tentacles, which number about 2.*J, are connected by a web within 
which the hvpostoiia* arises. A secondary hydrotheca, borne on 
a relatively long peduncle, may arise from the lower portion of 
the peduncle of a primary hvdrotheca. 

Nematophores occur frequently but irregularly. There is 
usually one on a peduncle, and sometimes one on an internode. 
They are sessile, cup shaped, with delicate walls and everted 
margin, within which there is commonly a row of refringent. dots. 
To these, as in the hvdrothecie, a basal cienosarcal disc is attached. 
The sarcostyles eorresjnmd to those figured by Ilincks (1868, 
pi. 45), with tin’ll walls bearing scattered cnidoblasts, and a glo¬ 
bular head where large numbers ot these offensive and defensive 
cells are aggregated. When contracted, a sarcostvle measures 
about 0*4 mm., while one which was extended measured 2*0 mm. 
The cnidoblasts a re narrowly oval, 17 ft by p, and each contains a 
thread 220 ft long, armed near the base with a whorl of four larbs 
in the form of a cross, distal to which are smaller barbs pointing 
towards the tip of the thread and placed in four longitudinal 
rows, each of which contains a l tout nine gradually decreasing barbs 
(Plate XXV. fig. 5). The cnidoblasts occur throughout almost 
the whole colony, but are particularly common on the basal discs 
of sarcostyle and ]*dyp, and at the tips of the sarcosty les and of the 
tentacles. 

Occasionally solitary hydrotheose and uematophores arise from 
the hydrorhizal tube. 

The gonosome is not present. 

Locality . Porto Pima, Santiago, 10 fathoms; 12th August, 
1904. 

Family LafoEidac. 

Fjlellum serpens (Ilassall 1852). 

This species is represented by scanty specimens creeping on 
a fragment of a Gym noblast colony. In essential characters the 
specimens agree with Hincks’s description (1868), but they appear 
to be of less robust growth, while the margins of the hvdrotheca* 
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are frequently marked by several “ regeneration-lines/’ as in 
specimens from the North Sea in my possession. 

The coppinia-gonosome is not present. 

Locality . Creeping on Soleniopsis dendriform is ^ which was found 
growing on the bottom of a lighter : St. Vincent. Cape Verde 
Islands; .*10th July, 1904. 

OiJSPJDELLA humilis Hineks MS. & 1860. 

Minute liydrotheeac arising here and there from a tubular 
stolon creeping upon Soleniopsis dendriform is. The hvdrotbeca* 
are delicate and cylindrical, generally 0*2 mm. in height by about 
0*05 in diameter, although a rare specimen attained a height of 
0*4 mm. They show in many (‘.uses a tendency to contract 
slightly towards the proximal end, while the distal end is crowned 
by convergent opercular segments. They agree with Hincks’s 
description and figures of the species. 

Gonosome not known. 

Locality . (a) Creeping upon n polyzoon, which was obtained 
growing on the bottom of a lighter: St. Vincent, Cape Verde 
Islands; 20th July, 1904.- (b) Upon Sohm iopsis dendriform is ; 
30th July, 1904. 


Family C a m p a n r l a r i i d x. 

Clytia oeniculata Thornely 1904. 

Several small colonies, the largest rather under 1 cm. in height, 
growing on a polyzoon. The specimens agree in every respect 
with the original description and figures, the peculiar method of 
branching being particularly noticeable. The hydrotheca*, which 
are some 1*1 mm. long by 0*6 mm. in greatest diameter, hear 
from 18 to 20 long teeth; each tooth being strengthened hv a 
median fold which is continued for a short distance down the 
wall of the hydrotheca as a more or less definite line. 

The gonangia vary somewhat as regards their opening, some¬ 
times having a plain, cylindrical, distal end ; at other times with 
a distinctly constricted neck below the aperture. Sometimes they 
arise in pairs from the base of a pedicel. 

Locality . Growing on polyzoa found on the bottom of a lighter; 
a single specimen on the back of a small crab. St. Vincent, 
Cape Verde Islands; 30th July, 19.04. 

Obelia dichotoma (Linnaeus 1758). 

A few delicate colonies, the largest only 4 nun. high, occur on 
the carapace of a minute crab. The stems, which are unfascicled, 
are divided by slanting nodes into regular internodes 0*4 mm. in 
length, from the distal end of each of which arises a hydrotheca. 
Branches are frequent, sometimes 1*5 mm. in length, arising in 
every case from the side of a pedicel. They are thus alternate, 
and, like the stem, they bear alternate hydrothecae, from the 
pedicels of which smaller branchlets with one hydrotheca may 
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arise. Frequently the branches end in blind stolons. The 
hydrothecie are alternate and are borne at the distal ends of the 
iuternodes on short pedicels marked by four or five anil illations, 
the base of tin* internode above that from which the pedicel 
springs bearing a like number of rings. The calycles are short 
and subtriangular, with it. rather wide aperture and an almost 
even, delicate rim. The whole colony is of delicate texture, the 
perisarc being remarkably clear and hyaline. 

Gonosome not present. 

The form descril>ed above seems to be 11 young stage of 
0. dichotmnn Linn. Its much smaller size, its lack of horn- 
col our, its branches arising from the side of a pedicel, and the 
shorter subtriangular shape of its hydrotheca*, are differences 
insufficient to distinguish it specifically from the older form. 

Locality. On the earapaee of a small crab found crawling on 
the hot-tom of a lighter: St. Vincent, Gape Verde islands: 30th 
July, 1004. 

GoNOTimcKA (tKA( I LIS (Kars 1851). 

A few small specimen* of this beautiful species oeeiu* growing 
upon a fragment of calcareous material. The colonies are only 
H mm. in height, and differ from those described and figured bv 
Hincks (1808) in that the hvdrotheea* are somewhat less slender. 
The remaining characters the {>eeuliar origin of the branches, 
stuck on, one would almost think, as an afterthought, the gradual 
tapering of the hydrotheea towards its base, the numl>er of the 
long pointed teeth, the ringing beneath the hvdrotheca and at the 
proximal end of the branches—agree with previous descriptions. 

Two long slender goimngia, \v ith traces of a marginal collar as 
in Jlincks’s figures, are present, one arising front the livdrorhiza, 
the other from a peduncle. 

Locality. St. Vincent. (Jape Verde Islands, 10 fathoms ; 
'27th Jul>, 1004. 

GaMPAXI’LAKIA CALICI LATA HilH'ks 1 Hfi.'h 

Typical examples of this sjiecies, with cretin ted jnslicel, distal 
spherical segment, and thick-walled, smooth-rimmed hydrotheea), 
occur creeping on a seaweed. In our specimens the pedicels 
average 0*5 mm. in length and are marked by about 10 erenations. 

The goimngia are absent. 

Locality. Porto Grande: creeping on seaweed in a shore-pool. 

Gamtaxulakia mciiuc‘YATiivs Allman 1888. 

Numerous crowded, pedunculate hydrotheca*. and goimngia 
springing from a creeping stolon have leen found on a polvzoon. 
The specimens agree closely with Allman's description and figures, 
especially characteristic being the delicate, frequently collapsed, 
distal portion of the hydrotheca, which in our specimens bears 
10 long teeth; the stem with a few rings (generally two) beneath 
the hydrotheca and with several at the base ; the smooth 
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cylindrical gonangia with marked constriction beneath the shallow 
saucer-like top. 

From locality c there are only a few hydrothecai growing upon 
tiertularia distans , gonangia being absent. 

Localities. ( a) Creeping on a polyzoon found on the bottom 
of a lighter: St. Vincent, Cape Verde Islands; 30th July, 1904. 
- ( b) On a pebble, 10 fathoms: St. Vincent; 27th July, 1904. 

(e) Creeping on Sertidaria distatus: Porto Crande, shore-pools; 
? July, 1904. 

Campanularia MUTAML1S, Sp. 11 . (Plate XXIII. ligs. 3, 4, 5.) 

Rare specimens occur creeping upon Sertnlaria cershu/si and 
Sofeniopsis dendriform is. From a thick-walled, creeping, hydro- 
rhizal tube the hvdpotheen* arise at irregular intervals. They are 
borne on thick-walled peduncles with a length roughly three 
fourths that of the hydrothecu. varying from 0*4 to 0*8 mm., 
and marked by from four to eight well-defined 1 wists. The hydro 
theca* are large hut vary from 0*8 to 1*2 min. in length and irom 
about 0*5 to 0*0 mm. in breadth. They are almost eampanulate 
in shape, gradually widening upwards to the margin, which 
is frequently oblique, is beautifully iveurv ed. and is sometimes 
reduplicated (PI. XXIII. tig. 3). A slight ridge of perisarcat the 
base of the hvdrotheca forms a platform upon which a ccrnosamd 
disc at the bottom of the hydranth rests, and beneath this, 
seemingly'within the peduncle, is a delicate basal septum. The 
hydrotheca* are seldom set symmetrically upon their peduncles. 
Owing to the state of preservation, the structure of the hydrant it 
could not he recognised. The tentacles appeared to be few in 
number. 

Conosome not known. 

Localities, (rc) St. Vincent, Cape Verde islands : growing on 
specimens obtained from the bottom of a lighter; 30th July, 
1904.— (It) Piles of pier : Porto Pmya; 12th August, 1904. 

The specimens from Porto Praya (only a few hydrotheea* have 
been found) are considerably larger than those from 8t. Vincent, 
but the specific structures in the two sets of specimens aie 
identical (cf. fig. 5 and figs. 3 <fe 4, PL XXIII.). 

This species approaches Lafoea pociUum llineks 1808, fiom 
which however it differs greatly in shape and in possessing an 
everted margin. From Caittpamdarta corruyata Thornelv 1904, 
it may be distinguished by' its strongly-twisted peduncle, its 
eampanulate shape, and its non-eorrugated walls. 

Family Serxulariid^, 

Sertularia djstans* Lamouroux 1810. 

A 8j)ecieK represented by r a few* colonies growing upon a sea¬ 
weed. The largest specimens are 7 mm. high, while the internodes 

* In accordance with the Tecent determination of I>r. A. Billard (1907), who ha* had 
an opportunity of examining 1 he type specimen of Lamouroux, I have substituted 
the designation of that author for tin* more usual synonym H, gracilis Hassail. 
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average 0*4 mm. in length. The liydrothecm are free for rather 
more than half their height distally, the free portion being sharply 
divergent. The margin is divided into two lateral teeth, and 
there are two opercular flaps. The specimens agree closely with 
the descriptions and figures of Rincks (1868) and Nutting (1904). 

Gonangin. not present. 

Locality . Porto Grande: shore-pools; ? July 1904. 

Seiittlaria mayeiii Nutting 3 904. 

Severn! specimens of this species have been obtained. The 
specimens agree in all respects with the description gi\en by 
Nutting, except that in our forms, which are smaller than the 
American specimens the maximum being about 7 mm. -the 
hydrotheca 1 appear to be rather more closely approximated, 
the length of an internode being only 0*6 mm. While in many 
cases the margin tuid operculum had collapsed, as described by 
Nutting, in others this ]>ortion of the hydrotheea retained its 
form, and two large lateral teeth, with sometimes a minute 
median superior tooth, and a two-flapped operculum could )>e 
distinguished. 

Gonosome not known. 

Localities, (a) Porto Grande. St. Vincent, Gape Verde Islands : 
creeping on seaweed found in shore-pools, (b) On seaweed 
found hv diving among (‘oral in 2 fathoms of water : St. Vincent, 
22nd July, 1904. 

Sertlj.AKIA VKRfir.rvsi Nutfing 1904. ( = Ibstaoscyjthas (jracihs 
Allman 1888.) (Plate XXIV. tigs. 2, J, 4, 5. 6, & text-fig. 144.) 

A large number of colonies varying from 2 to 4 cm. in height. 
Tin* stem is meet, unfaseicled, and springs from a spreading mass 
of hydrorhiza. The lower portion of the stem for a distance 
\arving from J to 10 mm. is smooth, thick-walled, and unhranehed. 
and usually hears two straight internodes. The remainder, which 
is separated from the unhranehed )N>rtion by a long, sloping, 
splice-like joint, is divided by slanting nodes into regular intei - 
nodes about 0*7 mm. in length, each hearing three hydrotheea? - 
two on one side, one on the other. From beneath the lower of 
the two hydrotheca* the branches arise. They are about 4 mm. 
long, are regularly alternate, thus giving the colony a plumose 
appearance, and are divided into intern odes, 0*4 mm. long, by 
nodes which slope from Indiind forward and downward. They 
are placed slightly on the front of the stem, and are lx>rne on 
a long stem-process, but arise at an angle of 60° rather than at 
right angles as described by Nutting. 

The hydrotheea* are placed on the front of stem and branches; 
on tlie former they are alternate and apart, while on the latter 
tliey are opposite, and contingent for the greater part of their 
length, the distal free portion being bent at right-angles to the 
ad imte portion. The hydrotheca pairs are distant from one 
another alxmt the height of a hydrotheca. The hydrothcone, short 
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and stout proxiinally, gradually narrow towards the opening, 
which is furnished with two long, thick-rimmed, lateral teeth. 
The operculum is composed of two flaps, in this agreeing with 
Nutting’s description and differing from that of Vcrsluys (18119, 
p. 43), where only a single flap is mentioned. 

Gonosome. -The gonangia, which are characteristic, have not 
been previously described. They are 1 mm. high, borne on short 
stalks on the front of the stem, generally one on each internode, 
and arise from near the base of a hydrotlieca. They are strongly 
compressed from back to front, somewhat flask-shaped, with their 
greatest diameter (0*6 mm.) near the base and gradually narrow ing 
towards the top, where a slight neck is surmounted by a flattened 
disc bearing two long, incurved, horn like spines. These are 
placed, one on each side, immediately above the longitudinal 
lateral ridge formed by the compression of the gonangium. The 
gonangia are strongly ridged throughout, the ridges \arying in 
number from five to eight. The gonangia] contents escapo through 
a longitudinal slit with toothed edges, stretching along the flat toned 
top of the gonangium from u horn ” to horn.” 

Text-tig. 1 14. 



Male (ionosome of Sertularia verst ay si. 

ap., aperture with toothed lips through which gonangial contents escape ; tv., wall 
of gonangium; gub., gubernacuTum j #p., spermary; col., central column of 
gonophore ; gon., gonophore; ect., ectoderm ; end., endoderm ; blsl., blaslostyle. 

A peculiar modification wa*s noted in one of the «}>ecimens 
examined, where the distal and posterior poi*tion of a branch- 
intemode had become free and was prolonged into a straight 
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sharp spine lying almost parallel to the continuation of the 
branch. Tin* spiny appearance of the branch-1 leaving processes 
of the stem when denuded of their branches is also noteworthy 
(ef. Allman. 1888, p. 72). 

Locality. Porto Pmyn, ('ape Verde Islands: piles of pier; 
12th August, 1904. 

Other localities Off .Bermuda, 20 fathoms ChaUrtUfpr ’); 
Cape Verde Islands, 25 metres (1 Wxluj/s); on floating gulf-weed 
(* Albatross ') ; N.W. of (Jape Blanc (Soudan), in 55 to 00 metres 
(liilhmL 1900). 

in the colonies examine<l. the gonophores were all male and in 
an adsanced stage of development-. Their structures resemble 
those of Sertularia jnnttila as described by Nutting (1904, pp. 26 
et but in most, owing jierhaps to the advanced stage of the 

gonophore, the blnstostylc is comparatively small, and in no case 
could he observed to terminate in a thickened plug or “ Decken- 
platt-e. On the other hand, delicate* strands of eet-oderm stretched 
from the outer coat of the gonoj>hore to the gonangial wall, to 
which they were* attached, thus mooring the gonophore within 
the gonangium. Nutting, who also has found similar * fc guber- 
nacula '* in a male gonangium hut arising from a sperm-hearing 
blastostvie instead of from a true gonophore, suggests that they 
may connect the ectoderm of tin* hlastostyle, or in this case of the 
gonophore. with a delicate ectodermal layer which in some cases 
lines the inside of the gonangial walls (Nutting. 1904. p. 29). 
In these specimens 1 have been unable to detect the presence of 
an ectodermic gonangial layer such as Nutting tlescriU»s. He 
also suggests that they may possess t-he nutritive function 
attribute! In VVeismann (1882) to the guberimculn of "Sf.rtithiriu 
pw until.*' 

SERTLLARIA L.EY1 M A R( < 1N AT A, sp. 11. (Plate XXVI. figs. 5 tfc (i.) 

Several minute colonies, less than 2 mm. in height, spring from 
a creeping hydrorhizal tube which ramifies over a polvzoon- 
enerusted frond. The stems are unfascicled and unlmuiched and 
are divided into distinct internodes, aliout 0*3 mm. long, which 
heconu* much constricted in the neighImurhood of the nodes. 
The jHiition of tlie stem proximal to the first distinct node, which 
slope's at a high angle from Iwiok to front, is atheeate. hut each 
internode bears two opjiosite hydrotheca* towards its distal end. 

The hydrothecte rest upon a bulging portion of the internode 
and are somewhat ventricose, the bulging portions meeting on the 
front of the stem, but lading slightly separated, for 0*01 nuu., 
behind. For leas than half their height they are admit** to the 
atom, but the distal portion (aliout 0*28 mm. in length) bends 
sharply outwards, so that the apjmrent upper sides form an 
almost stiuight horizontal line. The free portion becomes 
gradually constricted and tube-like towards the margin, which is 
smooth and is characterised by a shallow* sinus on its upper edge, 
at the l*vse of which is attached a disc-shaped adcauline operculum. 
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This operculum is frequently drawn within the hydrotheca. The 
m perture faces obliquely upwards. 

The gonosome is absent. 

Locality . Creeping upon a leaf found in one of the bottles 
containing Mr. (3rossland\s collection of t uni cates from Mattiota, 
Ht. Vincent Harbour, Cape Verde islands. 

The peculiarly shaped hydrotheca 1 in the present specimen bear 
some resemblance to those of Sertularia luceniaria Kirchen. 
1864; but in that species the aperture is almost horizontal, with 
a very distinct margin, the hydrotliecie are widely separated, 
and the colonies are branched, with a bushy habit of growth, 
altogether different from the minute, simple, and scattered 
colonies of S. Imvimarginuta. 

Family Plumulakiid.b. 

Plumularia halecioides Alder 1859. 

This species is represented by a few specimens, attaining a 
maximum height of 2*5 cm., which agree closely with the de¬ 
scription of Hincks (1868). Tlu» following variations from and 
additions to that description were noted:-- The branches, which 
are rare and may arise on any side, spring in the specimens 
examined, not from the original hydroclade-hearing tul>e, but 
from one of the secondary tulies of the stem-fascicle ; the hyd ro¬ 
ulades bear up to six hydrotheca* in place of Hincks’s maximum 
of four; intermediate atheeate internodes are not always present 
between thecate internodes, thus in 100 in tommies examined 
only 31 were atheeate and intermediate, a pair of the latter 
rarely occurring together; the gonangia, for the most part 
strongly ringed, occur not only on the stem hut also on the hvdro- 
rhizal tubes. Similar variations have been noted by Hillard 
(1904, pp. 181 et fteq.) in specimens from the French coast and 
from Algeria. 

Locality . 8t. Vincent, Cape Verde Islands : growing on the 
bottom of a lighter; 20th July, 1904. Also found on 22nd 
July, 1904, by diving among coral in a depth of 2 fathoms. 

MonostjECUAS quadridens (McCrady 1857). (Plate XXV. 
fig. 4.) 

Two colonies have been referred to this species. They differ 
markedly in size and habit from the flabellate, dichotomousiy 
branched, 6-inch high specimens described by Nutting (1900, 
p. 75); for they are imbranched and but 1 cm. in height. Never¬ 
theless the minute structure agrees so closely with Nutting’s 
descriptions and figures, that I cannot regard these specimens as 
specifically distinct. I noted, however:—(1) The peculiar manner 
in which the hydroclade* arise from the stem. The distal 
portion of the stem-intemode bends over towards the anterior 
aspect of the stem, and to the end of this bent portion the hydro¬ 
clade is attached by a slanting node; while from the posterior 



J907.] from the cape vkrde islands. 509 

portion of the bend a. second stem-internode arises, fit an 
angle with the first. Each hydroclade lies in a line with the stem- 
internodc from which it arises, and from the jjostorior aspect of 
which the succeeding stem-internode is thrown oft’ at an angle 
(PI. XXV. fig. 4). The structure of the colony thus comes to 
resemble that of n helicoid cyme. (2) An unprotected sarcostyle, 
not mentioned by Nutting, issues from the angle between the 
hydrotheca and its internode. The arrangement of the nemato- 
ph01*08 agrees with that in Nutting’s figure, pi. xiii. fig. 2, 
except that the supiucalycine nematophores more closely resemble 
those in fig. 4, scarcely* reaching the margin of the hydrotheca. 
On the stem-internodes, of which there are only four in our 
largest specimen, the nematophores vary from 3 t-o 5. 

Gonosome not present. 

Locality. St. Vincent, Caj>e Verde Islands, lf> fathoms; 
30th Julv. 1904. 

In the collections made bv Professor W. A. flerdmnn, F.R.S., 
in connection with the Gulf of Maimer Pearl Fisheries Investi¬ 
gations, small specimens of this specie.s occur similar in size to 
those above described—half an inch is the height of the largest 
colony ” (Thornely, 1904, p. 1*20). 

Aolaopiiema maroixata, sp. n. (Plate XXIV. figs. 7, 8, 9,10.) 

Slender, monosiphonic colonies reaching a height of 0 cm. 
The normal condition of the colonies is simple, for in only one 
specimen was a branch found, springing from the anterior surface 
of the stem. The stem is divided into internodos. 0*5 mm. in 
length, each bearing a hydroclade on a prominent, rounded and 
perforated proems lying midway Imtween the nodes. f rhe hydro- 
clades are short, generally less than 3 mm., set, forward on the 
stem, alternate, and divided into internodes 0*35 nun. long, each 
of which bears a hvdrotheca. Two internodal septa are present, 
one proximal and opposite the intrathecal septum and extending 
completely around the internodal wall; the other distal and less 
pronounced, opposite the base of the supraealycine nematophores, 
and sloping slightly upwards. 

The hydrotheca are small, 0*25 mm., closely approximated and 
rather deep, with a concave anterior profile, and a slightly oblique 
margin marked by nine teeth, which increase in size towards the 
anterior of the calycle. A distinct, horizontal septum traverses the 
hydrotheca cavity about a fifth from the base. The supraealycine 
nematophores are small, just reaching the level of the hydrotheca 
margin. The mesial nematophore is adnate for little more than 
half the height of the hydrotheca, and has but a short divergent 
“ beak ” free. There are two nematophores on each stem-internode, 
one opposite, the other distal to, the hydroc.lade-bearing process. 

The stem is of a homy-brown colour, which fades into a faint 
yellow towards the tip. 

Gonosome *—The oorbuke are about 1*7 mm. in length by 1 mm. 
in breadth, elongate-oval in shape, with 7 or 8 pairs of corbula- 
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loaves, which are altogether free from one another. E\ery leaf 
hears a row' of 6 or 7 large bulging nematopliores on each margin. 
The ctenosarc from which the portions supplying these nemato- 
phores branch off runs up one* side of the leaf, sending off as it 
passes a short process into each nematophore on that side, and 
then, having passed a considerable distance up the leaf, sends off a 
larger shoot which, running backwards, supplies the nematopliores 
along the other side. Conforming with this branching of the 
ccenosarc, the ecenosarc-con tabling ca\ity in the leaf also shows a 
backw;ird-running branch connected with the noinatophore-cavities 
along one side (vide PI. XX LY. tig. 10). Without the walls of 
this cavity there is a delicate chitinous membrane connecting 
the nematopliores and forming a wing-like extension to the body 
of the leaf proper. The specitie name waryinata indicates the 
presence of this extension. At the base of each leaf along only 
one side of the corbula then* is a very small spur-like nematophore. 

Locality. Growing on the l>ottom of lighters: St. Vincent, 
(Jape Verde Islands; 20th and 50th July, 1004 

L\tocarim;s ciuandis, var. uxi later alls, \ai. u. (Plate XXV. 
figs. 1, 2, 5.) 

Many much-branched colonies have lieen obtained finin one 
locality: the largest, which is fragmentary, is 20 cm. in height, 
with a stem (5 mm. in diameter Above the first branch, and a large 
basal portion covered with loose hvdrorhizal tubes. 

The stern is strongly fascicled and is divided near the base into 
several large branches, which hear smaller branches and so on 
sometimes to the sixth order. All the branches, except the 
smallest, spring from their parent branch on tin* side remote from 
the stem, a, rather unusual arrangement to which the \ariet\ 
owes its name. The hydroclnde-hearing tubes are divided into 
regular internodes, 0 4 to 0*5 mm. in length, each of which hears 
an alternate hydroclade almost on its anterior sur face. 

The hydroclades, w hich are borne on a perforated process of the 
internode, are about 8 mm. long, and are divided into internodes 
0*55 mm. in length, each with two very strong septal ridges, one 
opposite the intrathecal ridge and horizontal, the other less distinct 
opposite the base of the lateral nematopliores and sloping obliquely 
upwards. 

The hydrotheca* are closely approximated, deep, slightly bulging 
below, with nine teeth, seven of which are apparent while one on 
each side is hidden by the lateral nematophore. The anterior 
tooth is slightly recurved. The intrathecal ridge is distinct and 
is horizontal, extending around the hydrotheca alxmt 1 from the 
base. The mesial nematopliores are long, adnate almost to the 
top of the hydrotheca and then free for some distance. The free 
portion varies much in length, sometimes scarcely lising above 
the hydrotheca on the proximal end of a hydroclade while over¬ 
topping those on the distal portion for a considerable distance 
(cf. PI. XXV. figs. 2 k 5). In the supracalycine nematopliores 
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the same variability occurs, those on the proximal hydrotliecw 
rising just clear of the margin, those in the distal produced into 
long, prominent ‘* horns” reaching 01 mm. beyond it. They have 
two apertures, one terminal, the other lateral and just above the 
hydrotheca margin. The cauline nematophores, of which there 
are two on each hvdroclade-bearing internode,one on a level with, 
the other proximal to, the base of the hvdroclade, are huge, from 
0*1 to 0*2 mm. in height, and triangular. 

The colonies are of a rich dark brown colour which, however, 
is almost lacking in the more delicate hydroelades. 

The gonosome is not present. 

The specimens here described, although they differ from 
L. (jrandix (Clarke. 1879) in their unilateral mode of branching, 
agree so accurately w ith the minute structure of hydrotheca and 
branch as described and figured by Versluvs (1899, p. 51), tiiat 
they have been referred to that species. The black granular 
pigment-cells observed by Nutting (1900) in the ccenosarc of 
L. tjmndis and L. clarkei are present in considerable numbers in 
my specimens. The branching here described is similar to that 
of />. race mi ferns of Allman (1885), but the specimens differ 
in the greater length of the hydr<x*lades, the bulging shape 
of the hydrotheca*, the number of marginal teeth (apparently onl\ 
live in Allman’s figures), and the presence of a distal internodal 
septum. Allman does not mention t he presence of cauline nemato¬ 
phores in his species. 

Locality. St. Vincent, (Jape Verde Islands, depth 15 fathoms; 
50t,h July, 1904. 

Lytocaium s (‘hossl.wdi, sp. n. (Plate XXIV. fig. 11 : Plate 
XXVI. figs. 2, 5, 4.) 

Colonies unbranched, springing from a creeping hydrorhiza 
and attaining a height of alwmt 15 mm. The stem is mono- 
siphonic, divided into regular internodes 0*3 mm. in length, 
except the proximal millimetre w liich is undivided, and which is 
se] mi rated from the remainder by a deep constriction sloping 
downwards from |materiel* to anterior, iiie hydroelades, which 
are Inane on each intornode. are placed anteriorly on the stem 
and are approximate and alternate. They are divided into regular 
internodes 0*25 mm. long, each of which bears on its anterior 
surface a hydrollieca, and contains two septal ridges, one opposite 
the intrathecal ridge, the other under the lateral nematophores. 
In no case was a third septum, between the other two, observed. 

The hydrothecie are closely approximated, and are marked in 
front by a deep fold which brings the aperture into a vertical 
position. The margin has anteriorly a strong, sharp, upturned 
tooth and on each side a prominent lobe, while the interior is 
divided into two regions by an intrathecal ridge projecting 
forwards from the internode alxiut 0*5 mm. from the bottom. A 
second stout intrathecal ridge projects backwards into the hydro¬ 
theca from between the mesial nematophore and the margin. 
Puoc, Zqol. Soc.—3907, No. XXXV. 33 
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The mesial nematophore is long (almost 0*5 nun.), reaching 
(>•05 mm. above the level of the hy<lrathecal margin, adinite for 
little more than half its length, and with two apertures. The 
supracalycine nematophores are divergent, long and tubular, 
inclined at an angle similar to that of the mesial nematophore. 
and rising a short distance above the margin of tiie hydrothecu, 
to which they are adnate. On each stem-internodc there are two 
triangular nematophores, one proximal, the other distal to the 
base of the hydroelade, while the base itself bears anteriorly a 
tubular nematophore. 

Gonosome .—The gonangia are borne on modified recurved 
liydrocladia, divided into about ten short internodes, the proximal 
bearing a hydrotheca, which is replaced on the following two or 
three internodes by a gonangium. Each of the remaining inter¬ 
nodes bears one or two divergent, tubular nematophores, each with 
two apertures, one terminal, the other in the angle formed between 
nematophore and interne ale. The gonangia are almost circular, 
and are much compressed. As many as twenty*two gonangia on 
eight phylactocarps were counted on one specimen. The arrange¬ 
ment of the nematophores on the phvlaetocurp suggests that which 
occurs in connection with the hvdrotheea*, two divergent ncmato 
phores frequently occurring at the same level and beneath them 
a single mesial nematophore. 

Locality. Growing on a leaf found in a bottle containing 
tunicates from Mattiota, St. Vincent Harbour. 

The trophosome of the present species is almost identical with 
that of Aylaojjhenia pittmoso Hale (1884), but there the recurved 
gonangial pinna hears “15-20 pairs of alternate pinnules," these 
again bearing the nematophores which are arranged differently 
from those in the s)>eeimen before me. the whole structure forming 
a corbula. 
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EXPLANATION OF THE PLATES. 

Plate XXIII. 

Fig. 1. Coryne (?) dnhium , sp. n. A complete colon) to "how abundance of 
branching. X 1. (p. 1**1.) 

2. Coryne (?) dubium , sp. n. Fragment, showing polyps and origin of 

branches. X 30. (p. Ml.) 

3. Campanularia mvtabifis, sp. n. Specimen from St. Vincent, with 

regenerated margin. X 20. (p. 504.) 

4. Campanularia mvtabifis , sp. n. Siiecimen from St. Vincent, showing 

asymmetry. X 20. (p 604.) 

5. Campanula riff mutabihs, sp. n. Specimen from Porto Puna. X 20. 

(p. 504.) 

(». TJydractinia verdi, sp. n. Portion of colon) with polyps in \arious state" 
of contraction. X 21*. (p. 198.) 

7. JJydractinia verdi , sp. n. lteprodnctixe person healing gonophoies with 

ova. X 50. (p. 498.) 

8. Podocoryne anechinata, sp. n. Portion of colony with nutntixe and repro¬ 

ductive person. X circ. 30. (p. Ml).) 

9. Podocoryne ancchinata,s\>.\\. Medusoid before it is set free. X90. (p.499.t 

10. Podocoryne anechinata , sp. n. Chitinous tul>os forming mesh-like basal 

expansion. X 25. (p. 499.) 

11. Ophiodes caciniformis. sp. n. Colonies creeping upon tnigment of hoiiii* 

tube. Nat. size. (p. 500.) 

12. Ophiodes caciniformis, sp. n. (teneral structuie of colon). X 15. (p. 500) 

Plate XXIV. 

Fig. 1. OpJiiodcs cactniformis, sp. n. 11 \ di n nth. hwlrothecunenmtupbore, &<. X 4a 
Ip. 500.) 

2 jS't rtnlana verst nysi Nutt. (Muster of colonies. Nut. size. (p. 505.) 

3. ,. Fragment of colon) showing arrangement of 

branches, x 14. (p. 505.) 

4. Ihdrotboca? from trout. X 50. (p. 505.) 

5. ., „ H)drotbeeae from side X 50. (p. 505.) 

3. „ (ionangia. X 25. (p. G05.) 

7. Aglaophema nutrginata , sp. n. Colonies. Slightly reduced, (p. 509 * 

K ,, Hvdrotlteea*. X 50. (p. 509.) 

9. Corbula. X 40. (p. 509.) 

10. ,, Leaf of corbula. X 70. (p. 509 ) 

11. J/ytocarpus crosslavdi, sp. n. Colonies on leaf. Nat. "i/e. (p. 511.) 

Plate XXV. 

Fig. 1. Lytora rjms yrandis, var. unilateral is, \ar. n. Fragment ot colon) showing 
mode of branching. Nat. size, (p.510.) 

2. Lvtocarvus yrandis, var. unilateral!#, var. n. Hydrotheca* from base of a 

iiydriH lade. X 50. (p. 510.) 

3. hytocarpuH yrandis, \ar. unilaterally var. n. Hydrotheca* from tip of a 

iiydroclade. X 50. (p. 510.) 

4. Monosttechas //uadridcns (McCrady). Show ing c)me-like origin of stem- 

internodes. X 20. (p. 508.) 

5. Ophiodes caciniformis, sp. n. Protruded nematocyst. X 700. (p. 601.) 

Plate XXVI. 

Fig. 1. Soleniopsts dendriformis, gen. et up. liov. Colony. Nat. size, (p. 495.) 

2. Lyfocarpns cross? andi, sp. n. Phylactocarp, with single goiiangium. 

(p. 511.) 

3. „ „ Phylactocarp. X 45. (p. 611.) 

4. ,. „ Hydrotheca*. X 00. (p. 511.) 

5. S&rtularia leevimaryinata , sp. n. Colonies on a leaf. Nat. size. (p. 507.) 

(>. „ Hydrotbecie. X 00. (p. 507.) 
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G. A. BorLEXGEii, Esq., F.H.S., Vice-President, in the Chair. 

The Secretary read tlie following report on the additions that 
had lieen made to the Society’s Menagerie in May 1907 : - 

The registered additions to the Society’s Menagerie during the 
month of May were 220 in number. Of these 103 were acquired 
by presentation and 37 by purchase, 08 were received on deposit, 
3 in exchange, and 9 were born in the Gardens. The total number 
of departures during the same period, by death and removals, 
was 208. 

Amongst the additions special attention may be directed to:— 

An Elegant Mongoose (Oalidia eleyans) and a Broad-banded 
Mongoose (Oa!idiet is striata ), the latter new to the Collection, 
from Amhinaninhrano, E. Madagascar, presented by Archdeacon 
Kestell-Cornish on May 28th. 

Two Capyharas (// ydrochtt'rus capj/hara) and a Brazilian Tapir 
(Tapints americamts) from Venezuela, presented by Mr. II. G. O. 
Bax-Ironside on May 30th. 

A pair of Indian Onageis (Eg mis onager iadieus) from Bokhara, 
and N. Khorassan, presented by Capt. Keyes on May 7th. 

A Black-gloved Wallaby (Marropus intia ), two Cervine Kan¬ 
garoos (J/. cercimis), two Owens Kangaroos (J/. magnus), and 
two Woodward’s Kangaroos (J/. iroodirardi ), the last two species 
new to the Collection, fiom Australia, deposited on May 3rd. 

A Collection of Birds from Venezuela, ineluding 13 Felicia’s 
Humming-birds (Amazilia feUche)* a Blue-chinned Humming¬ 
bird ( Encephala c<vrul*a) % two Kuby-crested Humming-birds 
(('hr y sola tapis taoschdus), three Prevost’s Humming-birds (Lam- 
jiontis prerosti ), a Shining Tanager (CaJliMe vitreolina ), and an 
Orange-browed Tanager (A 'aphonia elryaatissima), new to the 
Collection, presented bv Messrs. A. and H. Pam on May 27th. 

An Owl-Parrot (Strinyojw hahroptilas) from New Zealand, 
deposited on May 28tli. 

Two cooks and a hen Great Bustards (Otis tarda) from Spun, 
piesented by Mr. W. 3. Buck, C.M.Z.S., on May 6th. 


Mr. C. J. Gahan exhibited a remarkable luminous insect 
recently presented to the British Museum by Mr. J. Kempthorne, 
of Great Crosby, near Liverpool, who brought it alive from Manaos 
in Brazil. Perfectly larva-like in form, nearly an inch and a half 
long, mostly of a creamy-yellow colour, but with the head and 
anal segment of a darker, reddish-brown tint, the insect glowed 
with a rich fire-red light from the head and fore pa it of the first 
body-segment, while it bad a pair of bright green lights on each 
of the following segments except the last—il pairs in all. The 
anal segment, much narrower than the others and used as a 
su pport in walking, was the only segment of the body that was 
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not luminous. The green lights were placed near the hind 
margins of the segments - those on the* penultimate segment close 
to the median dorsal line, the others at the sides. Luminous, 
larva-like insects similar to this one were known in America since* 
the beginning of the nineteenth century, but were met with only 
at rare intervals, and for a long time were supposed to he the 
larva* of Pyrojihorns or some other genus of Elaterida*. Not 
until 22 years ago were* they first definitely ascertained to belong 
to the Phengmlini , a group of Malacoderm beetles allied to the 
glowworms. The males of this group are ordinary winged beetles, 
with well-developed plumose antenna*, and rather short, narrow’, 
wing-cases : they are slightly luminous from one or more of the 
sternites of the abdomen. The females, apart from their greater 
luminosity, are of especial interest, inasmuch as they are more 
larva-like than any other known beetles : they retain not only 
the general form but all the external features of the larva, 
including short, four-jointed antenna* provided with a sensors 
organ like that of the larva, simple eves, and five-jointed legs 
ending each in a single claw ; they apparently differ from the larva 
only in having somewhat, shorter jaws and shorter tarsal claws. 
It was impossible, therefore, to say whether the specimen ex¬ 
hibited was an adult, female or only a well-grown larva. It agreed 
very w'ell on the whole with the figure and description of the 
female of Phemjodrx hieronywi Haase*, but was not so large, was 
less hairy, and had one pair more of green lights the pair situated 
near the middle line on the penultimate segment. 


Mr. II. O. Bax-1 ronside. H.M. Minister to Venezuela, exhibited 
a series of 18 models of Venezuelan Animals. The models had l*»en 
made from living specimens by a native Indian, the material 
employed being Baliata gum. 

Mr. 0. L. Boulengcr exhibited and made remarks on a new' 
Hydromedusati of which examples of both polyp and medusa 
stages were obtained by Dr. Uunnington and himself during their 
recent exploration of the lake Birket Qurun in the Fayum. 

The medusa, for which Mr. Boulengcr proposed the name 
Moeri&ia lyomL g. <fc sp. n., was an Anthoinedusau which 
appeared closely related to Sarsia . 

The hydroid was gynmoblastic and resembled Cordylophora , 
differing, however, from that genus in possessing a more complex 
mode of branching, and in the situation of the gonophores, which 
were on the polyps themselves. 


Mr. It. I. Pocoek, the Superintendent of the Gardens, exhibited 
two young English Squirrels (tfcivrus vulgaris albimuda) showing 


* Peutwcke Knt. Zcit. xxxii. (1888). 
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an abnormal change in the colour of the fur. The Squirrels, 
which hail been reared by a domestic cat, were presented to the 
Society by Mr. A. Heneage Cocks, F.Z.S., and had been exhibited 
in the Cardens with their foster-parent and one of her kittens. 
When received at the beginning of May, they were just strong 
enough to crawl feebly and w ere well covered w ith their first coat 
of fur, which was of the rich ruddy-brown hue characteristic of 
the new coat in ordinary English Squirrels. A w eek or two later, 
when they w ere sufficiently acti\ e to climb about the cage, it was 
noticed that the fur was gradually losing its colour aud turning 
grey. The change was effected with tolerable uniformity all over 
the head, tail, and body, with the result that by June 18th the 
animals were of a silvery-grey tint. On the feet and along a 
narrow strip bordering the white of the belly the red persisted 
longest. Intimately the feet also turned white, hut on the 
wntral area, especially on the inner side of the thigh, some red 
hair underwent no alteration in colour. The change was accom¬ 
plished without any sign of alteration in the thickness, length or 
quality of the coat: nor was there anv other evidence of moulting. 
In fact, careful watching of the process left very little doubt that 
the greyness resulted from the fading away of the red pigment in 
the individual hairs. 

[During the three weeks that followed the exhibition of these 
Squirrels hefoiv the Society, the fur lost a good deal of its silvery 
lustre and became somewhat duskier, apparently from soiling; 
hut no further change in the colour took place except the fading 
of the feet alw>ve alluded *o. By the middle of July there was 
evidence of the reco\eiy of the colour natural to the species. 
This showed itself first on the head and tail. The tail began to 
look thin and meagre from the dropping of the hair; and the 
hairs that were shed were gradually replaced by others of a dark- 
brown hue, the distal darkening lief ore the proximal portion. 
Similarly on the head, the greyish-white hairs wen 1 moulted and 
replaced by reddish-brown hairs ; hut on this region the coloured 
area, beginning on the forehead and nose, gradually spread back¬ 
wards over the nape, encroaching upon the greyish white area 
ami being marked off therefrom by a sharp line of demarcation. 
That the greyish-white hairs did not themselves liecome pig¬ 
mented and turn dark was shown by the circumstance that they 
were longer than the coloured hairs. 

No explanation could he offered either for the loss of the colour 
in the luiir or for the midsummer moult of the faded hair. The 
only abnormal feature in the history of the Squirrels was their 
nurture on Cats’ milk instead of on Squirrels' milk. There was 
conceivably a connection betw een the unusual food and the con¬ 
dition that caused the canescence or fading of the hair.] 


The following papers were read : 
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1. On the Growth-forms and supposed Species in Oorale. 
By Frederic Wood Jones, M.B., F.Z.S. 

[Received June 15,1907.J 

(Plates XXVII.- XXIX* an.l Text-figures 145-161.) 

Before anyone engaged in the study of living creatures 
attempts to classify or arrange his material, it is essential that 
he should first observe, to the best of his ability, the life-processes 
of those creatures the affinities of which he would determine. 

The zoology that deals with living animals must handle its 
material for study as living entities, it must observe the animals 
in their natural surroundings, must see the widest possible extent 
of their variation, and mark every influence of changing environ¬ 
ment on the creature, before a cataloguing or an ordering of genera 
and species is undertaken. There should be no studying of living 
animals from fragments, as though they were creatures long since 
extinct, 

I think it is true to say, that of all classes of animals the 
corals have suffered most injustice at the hands of zoologists, by 
reason of their being studied as fragments, and far from the site 
of their natural environment. It is also true to say that the 
collecting and describing of fragments of the vegetative growths 
of corals can lead only to confusion, for the conditions of the 
environment that produced the special characters of the fragment 
must always be carefully inquired into. 

The corals constitute a chaotic collection of individuals, and the 
uncertainty as to what may be considered as a species is the first 
problem that must confront anyone who happens to study corals 
from his own resources on an isolated coral-reef. A gradually 
acquired familiarity with the actively growing corals in their 
natural habitat produces a gradual change in the standpoint from 
which a student would regard the limits of specific range; and 
a regular transition of ideas is undergone, from an early stage in 
which the number of species is believed to be limitless, to a final 
stage when the enormous variation in response to environment is 
recognised, and the actual species are known to be but few. 

I am convinced that the only real advance that is likely to be 
made in the knowledge of a class of animals such as the leef- 
corals, must be the outcome of actual observation on the living 
colony; and the entire aim of my fifteen months’ residence on the 
Cocos-Keeling atoll was the watching of the coral-growtlis in 
the endless variations of their natural environment. 

I would urge that if these observations have but little scientific 
value, yet they have this merit, that anyone without special 
knowledge, but with a love of Nature, may extend and repeat 
them; and 1 believe that along these lines lies the interest of 
corals. 

* For explanation of the Plates, see p. 666, 



INFLUENCE OP ENVIRONMENT ON CORALS 







umdcn Steramcopu To imp 

1$N V'LP.ONMB N‘ T vN JORALR 






P Z S. 1907. PI XUS. 



London Streossapii Co imp 


REPAIR AND DEATH IN CORALS 




1907, J AND SUPPOSED SFECtBS IX OOftALS. 519 

The modern literature of corals and the modem methods of 
their study are devoid of interest, except to the museum specialist; 
and of those people whose lot is cast in places whei*e excellent 
opportunities of study are at hand, many are prevented from 
making useful observations, by the wonderful maze of man-made 
difficulties that surrounds the study of a class of really interesting 
animals. 

So as to introduce some order into the arrangement of the 
material collected and observed in the Cocoa-Keeling group, it will 
be best to follow the life of the growing coral in its natural 
surroundings. The early stages need be touched on but lightly, 
and for all practical purposes the life of the colony may be con¬ 
sidered to start with the fixation of the young larva. It is well 
know’ll that the hollow, and as yet entirely uncalcified larva is 
expelled from the central cavity of the brooding parent, and in 
company with many hundreds of its kind is shot out into the 
water to take its chances of the tides and currents. It will at 
once be seen bow varied may l>e the fortunes of the young coral, 
and how each individual embryo, endowed with its inherent 
growth-tendency, has a wide mnge of chance resting-places, that 
may happen to he suitable or not. 

Every coral embryo launched into the world must start its career 
by becoming fixed to some nucleus, upon which it may build its 
future colony; and the nature of the nucleus, and its situation, 
though necessarily the outcome of the merest chance, are the 
determining factors in shapiug the after destinies of the colony. 

(Jortil embryos will liecome attached to almost anything in the 
water; they become fixed to older colonies, to shells, to dead 
coral masses, or even to floating pieces of w’ood; their resting 
place may chance to be of almost any shape, and to be situated 
in almost any environment. Now when the young coral starts 
its division, U>th the shape and the site of the nucleus are 
capable of modifying its method of division. 

The asexual reproduction of corals is carried out by the division 
of the parent zooid. and the various methods by which this 
division is effected differ from each other considerably; and it is 
necessary to touch briefly upon the chief methods by which a 
zooid reproduces itself. 

It is as well to state at the outset, and thus avoid much further 
explanation, that the different methods of division, though highly 
characteristic of certain well-marked types of growth, are not 
definitely and unalterably fixed; and I think it is justifiable to 
dogmatise, and state that any form of cored may exhibit any form 
of ditmim. Since the resulting form of vegetative growth is 
purely the outcome of the type of division adopted by the zooid, 
then it follows that coral colonies may grow in many vegetative 
forms; and, again, these vegetative forms are not definitely fixed, 
for m any form of coral may exhibit any form of division, it 
follows that any form of coral may also exhibit any form of 
vegetative growth. 
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Speaking quite broadly, a colony may grow according to five 
difterent types of vegetative growth. It may grow as (1) a spherical 
mass, (2) an encrusting layer, (3) a free plate, (4) a branching 
tree-like growth, or (5) a mere amorphous lump: and though 
a definite inherent growth tendency is strongly implanted in the 
embryo, still the demands of the environment may call forth any 
type of vegetative growth. 

The growth-forms are purely the results of repeated divisions 
of the zooids. and so it will he seen that the relative value, from 
a reproductive point of view, of the zooids in a colony, is a thing 
of the greatest importance. This consideration brings in its train 
the division of all the colonial corals into two groups of normal 
growth-forms ; for all the zooids may take an equal share in the 
asexual reproduction, or again, some maybe of gm» ter importance 
than others, and the asexual reproductive functions may he lodged 
in a very few individuals only. These two great divisions must 
be considered separately, for the rules that maybe applied to their 
respective methods of growth are widely different. 

Taking first the class in which every unit is of equal value, and 
going back to the earliest origin of the colony, it is easily seen 
that a zooid u A ” settled on a nucleus will divide into zooids 
“ B” and “ 0,” and “ B” will further divide into 1) " and E,‘ 
and “ C” into “F” and “(V* and so on; each newly-divided 
individual taking its equal share in future divisions. The natural 
outcome of this state of tilings is that, if the site of election of 
growth he a prominence, or, as is not uncommon, a small isolated 
fragment, then the equal divisions will tend to form a spherical 
mass. The rapidly growing colony will tend to surround the 
nucleus on all shies, and in this manner are formed those rounded 
masses of Poriten and Astnmpora that are commonly to he found 
lying free in sandy pools, and which, when broken across, are 
seen to he formed around a central nucleus, that generally consists 
of a fragment of dead and altered corah 

It is of course but natural that the true spherical form cannot 
long survive in very large colonies, for the zooids grow ing below 
are of necessity killed by pressure. The mass will therefore 
become a hemisphere, and continue its growth as a rounded 
boulder. This boulder-form is a veiy common type of vegetative 
growth among the reef-building corals ; for if the growth starts 
as a perfect sphere, it will ultimately assume this form, and if the 
colony starts its growth on a basis that is not an isolated fragment, 
it will start this mode of growth from its first beginning. 

There are many difterent ways in which th© asexual reproduction 
of the zooids is carried out, for the budding and division may 
proceed in various fashions. The principal types of budding vary 
from each other in the actual site of origin of the daughter zooid 
from the parent, and in the degree of the final separation of tlie 
two zooids. These types, I think, do not merit individual de¬ 
scription here, for what was said previously is true for them all, 
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and each, though highly characteristic as an inherent growth- 
form for a certain coral, may 1 m? assumed hy many other corals. 


Text-fig. 145. 



Vegetative reproduction in Corals. 

Diagram to illustrate reproduction l»y equal budding: the transverse lines 
*how the surface-level at the time when division took place. 

One method of division that is important among corals with 
zooids of equal reproductive value, is the type characteristic of 
the Meandrin® (text-figs. 149, 150). In these corals the com¬ 
plete separation of the divided zooids is never carried out by the 
calcareous partition-walls, and so a more or less linear series of 
zooid mouths is formed. Tentacles fringe the margins of this 
series, and the resulting skeleton exhibits those well-known 
fissure-like markings that have given museum specimens the 
name of “ brain-corals.” 

Now even such a highly characteristic* type of division as that 
of the Meandrinte may be assumed by other corals; and as sports, 




522 


DR. P. W. JONES ON GROWTH-FORMS 


[June 18, 


Text-fig. 14G. 



Text-fig. 147. 



Vegetative reproduction in Corals. 

Text-fig. 146.—Type in which the daughter zooids heroine completely separated. 
Text-fig. 147.—Type in which separation of the daughter zooids is less complete. 


Text-fig. 148. Text-fig. 149. 



Vegetative reproduction in Corals. 

Text-fig. 148. Further stage of incomplete separation of zooids. 
Text-fig. 149. Meandrine type of division. 


Text-fig. 150. 



Vegetative reproduction in Corals. 

Meandrine type of division: no separation of daughter zooids. 
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or even as localised patches in otherwise normal colonies, other 
corals may divide actively and yet form no calcareous partition- 
walls. 

The meaning of these assumptions of an entirely foreign method 
of division is somewhat difficult to understand, but when an 
Afttrea exhibits Meandrine fission, it is usually a sign that the 
colony is not flourishing and is in an unsuitable site; it would 
almost appear that the building of unnecessary partition-walls 
was too great an effort for the unhealthy zooids (text-fig. 151 and 
PI. XXIX. fig. 2). 

Text-fig. 151. 



Vegetative reproduction in Corals. 


Diagram showing an Ant re a assuming (as a sport) a Meandrine form of 
division. From an actual specimen. 

Again, the thickness of the intervening partition between two 
adjacent zooids is subject to endless variation, and in consequence 
the surface-pattern and the density of the coral may vary widely 
within the limits of a species. The same variation is to he seen 
in the level of the site of origin of the lateral buds, and this will 
have to be referred to later on. when the cause of the variations 
is considered. 

Another feature that is subject to an excess of variation, and 
must therefore he considered, is the amount of raising from the 
general surface of each individual comllite. Every corallite of 
the colony may l)e Hush with the general surface, or it may be 
raised from it in varying degrees, and the degree of raising gives 
very characteristic appearances to the colonies. The degree of 
elevation of the corallite is no safe criterion for determining 
specific lank, for it is a variable factor depending altogether on 
the reactions of the coral to its environment. The portions of 
the coral body that lie between the actual corallites are also im- 
]K>rtunt in this connection, for many characters that may have 
undue importance attached to them are displayed here. The 
intei•spaces may lie smooth or rough, they may be sculptured in 
various fashions, and they may he elevated or depressed; but 
very great caution, and a very long study of the possibilities of 
variation, must he used by anyone who would assign specific rank 
to any of their forms. 

Although a very large number of corals have the normal habit of 
reproducing equally from all parts of their surface, still evidences 
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may be seen, at many points of most colonies, that certain groups 
of zooids are more active than their fellows. 

The special activity of these zooids may be due to purely local 
causes; it may be called forth merely by irritation of a localised 
portion of the surface of the colony ; or it may be a real alteration 
of vegetative habit. It is an outstanding fact about all the 
colonies observed for long intervals, that the growth tends to 
become irregular at different times different portions of the 
colony have sudden phases of active growth, and these may 1 h* 
due to no observable cause. Again, some zooids of the colony 
may have special advantages due to the environment, and these 
zooids will grow and divide excessively, in such a manner that 
they dominate the growth of the whole colony, and consequently 
modify its form. The conditions of the environment may call 
forth special reproductive activity in any portion of the growth, 
and so in a colony, all of whose units are of equal importance, 
some part will he found to l>e growing onwards, whilst all the 
remainder of the zooids are practically at rest. In this way the 
typical hemisphere of such colonies may become modified as a 
creeping plate, an encrusting layer, a, pseudo-branching form, or 
a mass of mere irregular nodules. 

In those corals whose zooids are naturally of equal repro¬ 
ductive importance therefore, forms may arise, from physiological 
need, that simulate exactly those forms whose zooids are naturally 
of differing reproductive value. 


Turning now to the corals that constitute the second cla*ss, and 
have some of their units specialised as active agents of growth, 
it is at once seen that the possibilities of variation of normal 
vegetative habit are greatly increased. All the elaborate 
branching forms, plates, and leaf-like growths belong to this 
class ; and all are evolved by special peculiarities of the growing 
point. The zooids that constitute the growing point may take 
various forms: they may be arranged as a cluster, as a creeping 
edge, or as many varieties of terminal shoots of branches. 

In the first instance, it is necessary to dmw very sharp dis¬ 
tinctions between two subdivisions of this group. In 6 'roup 1 
come all those forms like Montipora, whose distal zooids are the 
newest formed members of the colony (text-fig. 152); and m 
Group 2 are included the Madrepores, whose distal zooid is the most 
ancient individual in the whole growth (text-fig. 153, p. 527). 

In dealing with Group 1 many forms have to be considered 
for when the youngest are the active cells their growth-cluster 
may be very variously disposed, and on its disposition the 
resulting vegetative form entirely depends. 

When the growing cells are arranged in linear series, a flat 
growth will result, which grows from one of its edges, or from 
them all; and in this way an encrusting layer or a free plate may 
be formed. Corals that grow with a linear growing point may 
settle down on a basis, anil spread over it in all directions, taking 
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an exact impression of every irregularity of its contour; and 
then, reaching the limits of the basis, they may grow from it as 
Hat plates, spreading out from its margins. Such corals as grow 
in this fashion show many curious changes at their free margins, 
for although the superior surface of the encrusting layer can 
alone produce zooids, still at the free edge zooids will appear on 
both superior and inferior surfaces. 

In connection with these partial plates a very curious fact is 
always demonstrated, for the whole surface structure of the coral 
body, and of the com Hites, differs above and below; and this 
important fact will need further reference. A coral may start 
from its first beginning by growing as free exfoliating plates, and 
then it may bear zooids on both surfaces of the plates, or on the 
upper surface alone. In every case where zooids are borne both 
uliove ami below, there is the same marked difference of structure 
between tin* two surfaces. 


Text-fig. 152. 



Vegetative reproduction in Corals. 

Diagrammatic section to illustrate the mode of growth of Monti pore* : 
the uppermost zooids are the most newly formed. 

When the linear growing point grows uniformly upwards, the 
resulting growth consists of a series of vertical plates; and when 
the growth takes this form, the structure of both sides of the 
plate is identical, and zooids grow from lx>th surfaces. 

A plate-like growth is formed by a uniform and continuous 
gi*owing edge ; hut the linear series of young growing cells may 
not. maintain their continuity : the growing edge may reach a 
certain size and then divide, and the resulting growth consequently 
takes the form of a plate, cleft at its edges, or of a branching 
form, all of whose branches are given oft* in one plane. This is a 
highly characteristic form of growth of one type of Montqiore 
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that is abundant in the islands, and it grades very naturally into 
the plate-like growths on the one hand, and into the complicated 
branching forms on the other. 

In the many highly bl anched forms of vegetative growth, the 
growing cells form a cluster, and this cluster divides as it grows 
upwards, with the development of many growing points at 
intervals on the parent stem. The cluster may be of various 
shapes, and its form determines that, of the stem that results 
from it. The stem may he rounded or flattened, may he thin or 
thick, and it may branch at frequent intervals, or it may scarcely 
branch at all, so that straight rods of uniform thickness may he 
characteristic of the vegetative growth of the coral. 

Another modification of this method of growth is that in which 
practically the whole colony represents the growing point, and 
then the entire mass grows upwards as a solid column; or the 
growing point may he confused and irregularly distributed, and 
then an irregular, lumpy amorphous mass results. 

Whatever the vegetative growth may he, it is in these cases 
the product of a mass of growing cells, and these cells are being 
perpetually renewed, so that the growing point always contains 
the youngest cells in the colony. 

In Group 2, however, this state of things is entirely alters 1. 
for there one zooid, which is situated at the extremity of the 
stem, and which I shall call throughout the “dominant apical 
zooid,” constitutes the growing point; and this zooid is the parent 
of the entire colony. 

The zooid that settles down to establish a Madrepore colony lias 
the peculiar innate property of perpetual growth ami perpetual 
youth; and this original zooid grows up and up, budding new' 
zooids from its sides, until destruction overtakes it. As a matter 
of fact, a Madrepore colony usually starts as a flat grow th which 
spreads from its edges, but this method of growth lasts for only 
a, very short time; and all the characteristics of the “ dominant 
zooid ”—which is here the central zooid —are even then well 
marked. 

Besides possessing these peculiar physiological distinctions, the 
“dominant zooid” is marked off from its fellows by a great 
anatomical feature, for it is a symmetrical zooid. Of the many 
thousands of daughter zooids budded off from the “dominant, 
zooid,” all are not alike ; the great bulk are asymmetrical, and are 
but little raised from the general surface of the coral, but here 
and there a prominent and symmetrical zooid is given off. Like 
the “ dominant zooid,” these literal zooids possess the power of 
perpetual growth, and they are the agents in forming the lateral 
branches. Under certain conditions only very few of these 
prominent lateral zooids are produced, and then the resulting 
vegetative growth consists of long straight stems with but few 
side-branches. 

The typical form of vegetative giowth of the Madrepores is 
therefore a branching system, hut many variants of this form are 
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Text -fig. 155. 



Diagrammatic section to illustmtc the mode of growth of Madrepore*. 
the “dominant apical zooid” is the oldest member. 

developed normally anti abnormally. Pseudo plate-like growths 
are common, and they are formed l»v the anastomosis of numerous 
branches in one plane. Again, the imjmrtance of the “ dominant 
apical zooid ” is variable, and some t.yj ies branch more after the 
type fashion of the Montipores, for a whole apical series of zooids 
may be symmetrica]. 

Having now reviewed, in some measure, the various methods of 
the formation of the vegetative growth of colonies, it is necessary 
to see how far these forms of grow th are to be reckoned as specific 
qualities. Here a great difficult}' arises, for an enormous amount. 
Proo, Zool. Hoc,— 1907, No, XXXVT. 56 
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of time and careful experiment must be devoted to the proving 
or disproving of each individual ease; and though, after long 
familiarity with living corals, one may feel certain that two 
entirely different vegetative forms belong to the same species, yet 
the conclusive proof may be Licking. 

Collecting very extensive series of variations will, in some cases 
no doubt, link up extremely diverse forms, and the studying of 
the repair of damaged specimens will serve to make clear others; 
hut experimental breeding, and the rearing of identical species 
in diverse surroundings, must be the final test in most cases. 
Now this is a work of extreme difficulty, for an adult colony, 
when removed from its own environment and placed in a different 
one, almost invariably dies, and the artificial rearing of corals is 
very troublesome; my experience of corals in aquaria is that it is 
very difficult even to keep them alive. 

The only method that is open to every resident in places where 
corals flourish, and the one that I followed in the Cocos-Keeling 
atoll, is the careful noting of every modification of colonies the life- 
surroundings of which differ by reason of some influence that can 
be easily recognised. By this 1 mean that the corals of deep water 
ind shallow water should be compared; those living in the surf 
and those living in calm spots should be noted ; and the corals 
living exposed to sediment should be contrasted with those living 
where no sediment is being deposited. 

These are extremes of habitat, and at first the corals of two 
entirely different environments will seem to be quite distinct, but 
every compromise of conditions will be found in different spots in 
an atoll, and with every grade of altered surroundings it will 
soon be seen that there is a modification of coral-growth ; and the 
more completely this method of observation is carried out, the 
more will the types of extremely different habitats he found to he 
linked up by intermediate forms. It will be best to study the 
influence of the different conditions of life-surroundings on the 
form of vegetative growth, by taking the different possible modifi¬ 
cations of environment in order; but first some general growth 
tendencies of all corals must be made clear. 

As a rule, coral zooids and coral colonies tend to grow upwards, 
and the general form of v egetative growth depends on this fact. 

To this rule there are two noteworthy exceptions in this atoll, 
and these corals {Cmvopsammia wiUeyi and C, nigrescent') 
generally grow with their zooid mouths turned downwards. Now 
I think these exceptions to be not without interest, for both these 
corals live in dark places,—they prefer in fact the under sides of 
boulders, and they possess no symbiotic alg*e in their tissues. 
They are coloured respectively red and black; and I would put 
it forward as a speculative idea, that it is the innate tendency of 
the symbiotic algse to-grow upwards, rather than any innate 
property of the corals themselves, that causes the general growth 
tendency of the corals. 

It is true that the zooids on the lower surfaces of plate-forms 
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grow down wards: but as a rule I believe those horizontal plates 
that bear zooids below are but variant forms of growth of other 
types: for such corals as have no growth-form except that of a 
Hat. horizontal plate do not as a rule bear zooids below. 

Some further remarks must be made about plate-like growths; 
but here is a convenient place to refer to a rather strange fact 
that Darwin called attention to, and this is, that vertical plates 
grow so that they offer their flat surfaces to the currents. The 
same tiling is true of growths that are branching forms, for then 
the plane of greatest branching is that at right angles to the line 
of current. At first sight this seems a, strange thing, for plates 
growing in rough water become so much more exposed to damage; 
and yet it is doubtless for the exposure of a larger surface of 
zooids to the food-bringing currents, that the plate sprawls in 
this direction. This phenomenon is especially notable in the 
Millepores, the broad laminae, or fau-slmped growths of which are 
always opposed to the line of the waves, even when the colony 
happens to dwell in very rough water. 

Two general rules nuiy therefore be laid down that, apply to all 
the forms of growth that have been described: the first., that all 
corals having symbiotic alga* tend to grow upwards; the second, 
that all tend to offer their greatest surfaces to the line of 
currents. 

We may therefore assume that every coral embryo that settles 
ujK>n a site of election, and stalls the foundation of a colony, has 
three inherent tendencies: it has its inherited type form of 
vegetative growth, and its inclinations to graw upwards and to 
oppose its growth to currents. Now these tendencies are affected 
by the nature of the water in which the embryo settles down; 
and for nearly every coral there is a modification of vegetative 
growth dejiemleni on the environment: thus most corals have a 
deep water form, a smooth-water form, a rough-water form, ami 
numerous variations depending upon the amount of sedimentation 
that is taking place in the water of their habitat. A coral that 
grows in rough water is obviously exposed to injury; and those 
people who have stated that the home of election of the corals is 
the surf-beaten edge of the lmrrier, have made an terror of obser¬ 
vation and of fact. The eomjiaratively lifeless zone of a coral- 
reef is that put of the barrier that is exposed to the maximum 
force of the surf, with the rising and falling of the tide. 

Buch corals as do grow in the almost perpetual crash of the 
surf are of a very easily recognised type; and when contrasted 
with the forms of the same species that have lived in calmer 
waters, they appear to have very few points in common. The 
type of vegetative growth l>est suited to resist the force of the 
waves, is of course the rounded or flattened massive boulder; and 
the Forties mosses are the type to which all such growths tend to 
conform (text-figs. 158, 159, pp. 540, 541). 

This rounded form of growth is brought about in several 
different ways: in Forties, and other corals, where the equal 

36* 
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reproductive value of all zooids tends to the production of a 
sphere, it is of course tlie normal habit of growth ; and so such 
corals have their natural home in the rougher water, and undergo 
their atypical modifications when developed in other sites. 

All branching forms, when growing in rough water, are sub¬ 
jected to a change of habit of vegetative growth; and this change 
is a very interesting one. It w ill he pointed out when the process 
of repair is dealt with, that injury affects various forms of corals 
differently; and all these rough-water forms are in reality the 
result of perpetual injury. 

It would he an obvious disadvantage to a coral to adopt a highly 
branching form, when living on the surf-beaten portion of the 
barrier; for the colony would soon he wrecked and broken up by 
the waves. There is no Montipore in the atoll that lives by 
election in rough w’ater, hut occasionally colonies become exposed 
to strong currents; and then the perpetual injury to the upjiev 
portions causes the grow ing clusters to la* broken up and confused ; 
and the resulting grow th is an irregular mass of short stunted 
branch lets. 

Montipores in rough water may also take on a creeping habit 
of growth, and form encrusting layers on the surface of dead 
massive colonies; hut they are not corals that are at all common 
in any but the calmest water. Their usual home is the lagoon, 
and the greatest normal departure from their favourite habitat is 
in the cuiTent-swept shallow' inlets to the lagoon; and here an 
endless series of modifications may be collected, ranging from 
branching forms to mere amorphous masses and encrusting 
lasers. (PI. XXVII. fig. 1 c.) 

The rough-water forms of the Madrepores are highly charac¬ 
teristic, and all depend on the processes that always occur in this 
group w r hen the “ dominant apical zooid ” is injured. Instead of a 
growth that consists of few dominant zooids situated at the 
extremities of long branches, a rounded mass is formed; and it is 
composed of little groups of symmetrical zooids surrounded by 
others that are asymmetrical—each little group representing a 
bianch in an extremely abbreviated form. 

From these extreme rounded masses, with brandies that are 
mere bosses on tlie general surface, every transition form may be 
collected, up to the highly developed lagoon types, witli brandies 
many feet in length. 

Exactly the same results are produced in the Poeillopores, and 
here the rough-water type is a flattened growth, with irregular 
divisions into separata lolies ; each lobe representing a separate 
branching system (Plate XXYU. fig. .‘1 c). 

Any coral that chances to establish its colony in rough water* 
exhibits therefore one well-marked characteristic: it always tends 
to form a rounded, or flattened mass; and this for obvious 
mechanical reasons. It is a direct outcome of the conditions of 
the environment, and any zooid must conform to it or perish. 
Repeated injury to the growing cells is the determining cause of 
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this method of growth ; and though the fully developed colony is 
so totally different to the calm-water form, still the process is 
easily seen in the making by means of artificially inflicted injury. 

Besides the alteration of the general appearance of the vegetative 
growth, the rough-water environment causes other changes in the 
coral; for it is diagnostic of a rough-water coral that its structure 
is compact and dense, and its coin Hites tend to l>e flush with the 
general surface of the growth. The question of the raising of 
the corallites will have to l>e discussed again when the action of 
sedimentation is gone into ; it must be stated here, that though 
the levelling of the corallites in rough-water types is doubtless 
partly mechanical, it is also due to the fact that in rough water 
sediment does not tend to he deposited. 


Text-fig. 154. 



Hough-water type of highly branched Madrepore; from an actual specimen 
of Madrepom pulchm taken from the barrier. 

In marked contrast to the rough-water types are those forms of 
a species that happen to have become fixed in an environment 
where the water is more or less calm; ami here, as every grade of 
environment is to be found, every grade of modification of the 
colony is represented. 

Corals grow in great luxuriance on the wave-stirred outer 
slopes of the atoll, but this is a site by no means to be confounded 
with the surf-line of the barrier* They grow also in the numerous 
pools of the barrier flats, in the inlets to the lagoon, and in the 
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lagoon itself; and each environment has its own peculiar 
conditions. 

In the barrier pools every modification of life surroundings is 
to be met with, for these pools are of varied depth, they are tilled 
with sand, or are of bare rook ; and they have a varying exposure 
to the wave action of the barrier breakers. Corals grow 
luxuriantly in most of them, and they afford the best field for 
experimental work. 8inee their conditions change with every 
cycle of the tides, they form the meeting ground of nearly all the 
commoner species, for they nlford in turn most phases of natural 
environment. Here are found the highly branched Madrepores 
ami Poeillopores, and many Astreas. The colonies are distin¬ 
guished as a rule bv ha ving their com Hites raised, for in most pools 
sand is being deposited. They an' also highly branched and of 
o bushy form, for they are exposed to injury by moving fragments, 
and so branch formation is stimulated, w hilst the great develop¬ 
ment of individual branches is limited. 

These rock-pool forms show naturally the graduating series of 
types that connects the lough-watei forms and the smooth-water 
forms; and they show' also the intermediate stages of the develop¬ 
ment of coral structures that are intended for the resistance of 
the action of sediment. 

In the smooth-water forms, the predominant feature of the 
colony is the fragile nature of the growth. Contrasted with the 
rough-water forms, these colonies are extremely lightly calcified, 
and their blanching systems are distinguished by tlieir delicacy. 
Their branches are long and slender, their structure is fiu* mor e 
porous, and their whole appearance is quite different to that of 
the colonies of the same species that chance to reside in wave- 
beaten areas. (PI. XXVII. figs. 1 a, 2 a, & 3 a.) 

The smooth-water forms lead the wav to those growths of 
corals that inhabit the deeper pools of the lagoon. The deep¬ 
water forms are the most fragile of all: their growths are more 
attenuated, and their branches are given off at far less frequent 
inter vals. There is practically no damage inflicted on the growing 
points—whether tliey he growing clusters, or “dominant, apical 
zooids” — and so lateral branch formation is never stimulated. 
Several of the forms of Montipora and Madrepora that occur in 
from 8 to 12 fathoms in the lagoon, are mere cylindrical stems, 
of great length, and with practically no lateral branches 
whatever. (PI. XXVII. figs. 1 b, 2 b , & 3 b.) 

Besides the attenuated form and the absence of lateral 
branching, one other feature distinguishes the comparatively deep¬ 
water forms from those that inhabit the surface waters,—and 
this is the general absence of pigment throughout every portion 
of the colony. Deep-water forms are therefore as a rule pale 
or entirely colourless. 

It will he seen from these instances that the form of the colony 
varies as the outcome of the influences of the environment; and 
every embryo that settles in any habitat has to comply with the 
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demands of the physical conditions, and modify its inherited 
growth tendency,—or perish. Totally different forms art? pro¬ 
duced in totally different environments, but these forms must not 
l>e regarded as “ species,” for they are mere variations of vegetative 
growths in response to the necessities of the life surroundings 
of the colony. 

The type of vegetative growth is affected mostly by the 
physical conditions of the water in which it lives, but the actual 
structure of the coral depends greatly upon the presence, or 
absence, of sediment. Some very strange results are produced 
by waters in which sediment is held suspended, and from which 
it is being deposited ; and sediment will alter the appearance of a 
coral more strikingly than any other influence. The deposition 
of sediment is the greatest agent in causing coral death : corals 
are very easily killed by even comparatively little sediment, and 
are profoundly altered by it, if they are to successfully resist its 
iniiuence. 

The extent of silt formation at the surface of an atoll in mid- 
ocean is hard to imagine, and it has certainly not been appreciated 
by those experimenters who have attempted to estimate the age 
of an atoll by catching the silt in a net, as it passes into the 
lagoon. Adown the submarine slopes of the atoll, for a hundred 
miles east and west, the bottom was found by the cable soundings 
to he finely triturated coral sand, and it is only an uncertain and 
inconstant fraction that pusses into the lagoon. Silt is out* of 
the shifting influences of the atoll, and so may visit the coral 
colonies for only a, brief portion of their lives, and then partial 
death and strange repair grow ths result. In the lagoon, and in 
some portions of the harrier jx>ols, silt is a constant factor, and 
here shows to the greatest advantage the modifications that it is 
capable of producing in coral-growths. Speaking generally, silt 
alters the vegetative growth form of colonies only in as far as it 
produces flat-topped rock masses by killing the uppermost zooids, 
and causes amorphous and irregular growths by partly killing 
the uppermost growing cells of the growing points. But in the 
surface structure of the coral, it produces great and wonderful 
changes. Its effects are l>est studied by comparing the up}>er and 
low'd* surfaces of partial plates. In these plates, the upper flat 
surface is alone exjawed to the action of the deposition of sediment, 
and here the eorallites tend to be small, and to be raised from the 
general surface, and the intervening spaces themselves tend to 
be sculptured and complicated in various ways (PI. XXVIII. 
fig. 2). Below, the eorallites are larger and are flush with the 
general surface, ami the intervening spaces are flat and plain 

(pi. xxvm.fig. i). 

Now this condition is entirely the result of the attempt of the 
uppermost zooids to build a silt-resisting structure. 

The eorallites are smaller, and are raised from the general surface 
in order to minimise the chance of silt dropping in and choking 
the zooid. The intervening coral hotly is variously sculptured 



Text-fig. 155.—Diagram of type of growth of a Madrepore when living in water free 
of sediment: M. pulclmi. 

Text-tig. 156.—Diagram of growth of Mad re pom pufchra when living in a habitat 
exposed to the action of sediment. 

The size of the eorallite and its projection from the surface are 
therefore not safe specific; features; for corals of identical species, 
from sediment-carrying water and from absolutely sediment-free 
water, exhibit great modifications of these characters. 

The vegetative habit of a coral, as we have seen, is no true 
index of its species; and its method of asexual reproduction, the 
characters of its coraHites and surface structure, and also its 
coloration, are equally variable. 

Coloration depends on many, and very little understood, 
influences. Corals from deeper waters lose their pigment; ami 
corals that are struggling hard in adverse circumstances—corals 
in fact that are often about to die—become highly pigmented. 

Corals identical in every other respect, and living side by side, 
may be differently coloured; and nothing is more familiar than 
the purple, brown, yellow, or greenish Forties masses that live 
under exactly the same conditions, as far as can be determined. 
Even one colony may be differently coloured in different parts. 
In PociUopora there is a dimorphism of coloration, some growths 
being pink and some pale brown: the pink is a very beautiful 
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and striking colour, ami yet tlie corals are identical when dead, 
and the zooid in both eases is the same. 

Monti pores vary from yellow to olive-green and brown, and yet 
the zooid is always of the same sulphur-yellow, and the coral is 
always identical in other resects. 

The general coloration of the enrol body cannot therefore be 
regarded as specific, and the coloration of the zooids also shows a 
stmnge inconstancy. Although as a rule the zooids of different 
colonies of identical species - though the colonies may he very 
different in appearance are similar, yet in one colony the 
individual zooids may he very variously coloured. 

There is one very striking case, that is not uncommon in the 
atoll, of an Astrea, where the zooids on the tipper surface are a 
fine fluorescent green, at the sides of the growth brown, and 
below' white. And here it would appear—as also prolwbly in 
the deeper water forms—that light had some influence on the 
production of the pigments. Despite this peculiar variation 
of the colour of the zooids in one colony, it remains a fact 
that the zooid is the true index of the species. In all the 
strange growth-forms and abnormal coloration of PoclUopora the 
zooid remains constantly brown; and in Montipom . constantly 
pale sulphur-yellow. In Stf/lophom, whether the coral is the 
thinly branched and colourless deep form, or the thickly branched 
and brownish shallow-water form, the zooid is always of the same 
yellow colour. 

In considering the vegetative forms of the corals of an atoll, it 
must always he remembered that the emironment is not a 
constant one. Although the coral colony is absolutely debarred 
from changing the site of its growth, still the physical conditions 
of its surroundings are always altering. The terms rough water 
and smooth water, dee}) or shallow, and sedimenting or non- 
sedimeniing, ate therefore only comparative; for what to-day is a 
habitat free from sediment, may in the course of a few weeks 
become the site of a copious deposition of silt. The rise and fall 
of the tide across the harrier must of necessity cause great changes 
in the life surroundings of the corals in its passage; and so a 
colony, found in a calm pool, may for a part of its life he exposed 
to violent wave action. This must always he borne in mind, for 
the results obtained by careful collecting will not lie pure. Corals 
may he found of different forms, growing in close proximity; but 
far from being evidence that they are different species, and not 
mere varieties, they demonstrate the fact that, the physical con¬ 
ditions of their surroundings are inconstant, and that, for a cycle 
each form is, in its turn, the most suitable. 

The very inconstancy of the environment is one factor in 
showing the plasticity of the corals, for the partial death and 
repair caused by changed conditions afford striking evidence of 
the wonderful powders of varied building possessed by the zooids. 

Experiment with constant physical surroundings must be the 
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ultimate test of variability, and in this connection a veiy 
interesting case may be quoted. In the lagoon, a large portion 
of a tree-trunk was floated, and made fast to an anchor and chain ; 
the wood was used to float a ship's moorings, and remained just 
two years in the water. When it was removed in 11)06, several 
colonies of Poeillopora had started growths upon it, and they 
had taken up different positions around its circumference. The 
colonies growing above weie flattened bosses ; those on the 
sloping sides showed more tendency to branch ; and those helow 
its convexity were delicate branched forms. (PI. XXVIJI. fig. «>.) 

Now the environments of these colonies were very different, 
and they were absolutely constant; at all states of the tide, waves 
broke upon its upper surface, whilst the sides were in gently 
moving unbroken water, and the bottom was in comparative calm. 
The growths might he referred to many so-called species, and 
they represent many types found in the atoll, and yet no one may 
justly doubt that they are identical, and that their vegetative 
growth is entirely the outcome of their differing environment. T 
believe that this natural experiment indicates the lines along 
which the real understanding of the u species ” of the corals is to b<* 
arrived at. 

So much for a case in which the constantly different environ 
ment caused the production of different types, that would be 
incorrectly considered as different species; it is now best to 
follow those cases in which alien'd environment produces varia¬ 
tion in the colony, and causes repair growths to assume entire’)* 
different forms to that of the original colony. 


Although corals as adults do not have the power of independent 
motion, hut must live and die in the spot where they originally 
settled down, still they have the characteristic that belongs 
primitively *to all protoplasm—they are capable of resenting 
injury, and of moving their parts in response to stimuli. If, 
when in the course of a walk on the barrier, a mass of coral be 
found the zooids of which are actively extended, it is easily soon 
that a very slight stimulus will cause them all slowly, hut very 
certainly to retract. A light brush of the surface or a gentle 
touch will cause a slow* response, and the zooids withdraw them¬ 
selves over the definite area affected. Of the solitary corals Fv mjia 
furnishes a good example of resentment of injury, for if a living 
specimen be touched, the delicate tissues covering the rays of its 
skeleton slowly shrink and become pale, and this condition spreads 
as a slow and curious wave. The sensitive tissue of the creature 
thins out over the exposed portions and retracts into the spaces 
between the rays, so that, from being a delicately glandular and 
prettily coloured mass of soft tissues, it becomes an almost 
colourless piece of stone. 

These movements of parts are the animal's only means of 
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avoiding injury, and though they afford some protection to the 
more delicate parts of the zooid, a danger that threatens the 
whole mass of the coral is a danger that the coral cannot shield 
itself from. 

There is yet another factor in the question of the repair and 
regeneration of corals, and it is the factor that is so intimately 
hound up with the problem of the limitless liability of the corals 
as a class to become modified and to vary. When a name is given 
to this factor, and it is stated that the corals are a plastic; group, 
it is not quite easy to say what that name should rightly connote; 
but although the words when used in their more common sense 
are not at all apt, 1 would say that the corals are an impressionable 
and ivsponsive class of animals. They are ready to comply with 
the demands of their environment; they are, within narrow limits, 
resourceful and capable of remarkable compromises between the 
contending forces of inherent growth-form and alterations 
demanded by changed surroundings. 

Judged as we judge the higher animals, the corals are a class 
of unstable individuals: wo can say definitely that a young 
elephant w ill grow' up to he an elephant and no other >>east; but 
we cannot sav that an embryo Millepore will grow to be a 
branching J/. alcicorais and not a plate-like M. complanata or 
M. verrucosa ; we cannot foretell that a young colony of Poc'dll- 
pora will certainly be P. hreviconiis and not P . nobilis , for, 
depending on the conditions of its surroundings, it might chance 
to he either. 

This very plasticity shows itself not only within the limits of 
a certain species, hut in the* life of every aetinozooid, for each 
member of a colony, or each solitary coral, shows in its life, its 
growth, and its repair, all those endless conformations to the 
demands of its environment that tend to produce change through¬ 
out the whole world of living things. An actinozoon, then, as an 
individual, possesses a birthright that gives it a maximum power 
of reptir of damage, or regeneration of lost parts ; and in the 
colonial forms, which are of special importance in the economy of 
the class, this power is greatly intensified. 

In the group of solitary corals there is no very great interest 
attached to the processes of repair. The individual animal is at 
times damaged by injury, and the damage is repaired by the 
laying down of new calcified material, causing an irregularity in 
the symmetry of the animal. As a common feature of repair in 
any living thing, it may be noticed that the new material laid 
dow’n tends to be excessive; and few large Funghe are to be found 
in which some injury has not caused the development of a 
quantity of irregular calcification, where the delicate tissues of 
the animal have been split over the sharp edge of one of the rays. 
Excessive injury leads to local death, and local death may affect 
a very large area of a solitary coral without being necessarily fatal 
to the whole animal. The individual has but little powder of re¬ 
pairing a large portion of its surface when once the area is 
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definitely dead- -very often for the reason that parasitic alga? and 
sponges attack the dead area. 

It is not till the colonial forms are reached that the power of 
repair possessed by the corals is properly seen. In a. colony 
composed of myriads of individuals each actively living, each 
capable of growth and repair, the very best conditions for repair 
are at hand, and this is further aided in many cases by the 
peculiar mode of growth of the colony. There are some inherent 
characteristics of tin* lowly animals amongst which the corals 
rank zoologically that are very wonderful, and that are opposed 
hoth to the order of things that pi*evails in the higher classes, 
and also to the popular conception of the life-history of the reef- 
building corals. 

I think it is fair to say that the average* belief with regard 
to the building of corals and coin 1-reefs is that the zooids live 
and grow’, flourish and die, and that their dead bodies form 
mausoleums on which their progeny found their colony, and thus 
build islands. Now r , in contradiction to this, is the biological fact 
that the aetinozooid is a living thing that knows no time of 
youthful vigour, no waxing to a period of adult life, no waning 
to senility it knows no age -it practically knows no natural 
death. There is no building on the dead bodies of ancestors, no 
perpetual dying and new birth; and a colony of Madrepores will 
contradict this popular fallacy at one glance, for, whatever the 
age of the growth, the parent anthozooid flourishes till death or 
accident overtakes the whole, ft is a wonderful thing -and one 
that is not, 1 think, generally considered- that, the age of some of 
these individuals in every colony must he excessive, even reckoned 
as w r e reckon the age of higher animals. When we consider the 
very slow rate of growth of some corals, and the great size of some 
of the colonies to he seen every day on an atoll reef, and when we 
rightly understand their mode of growth, and recognise that the 
pioneer organism of the colony is still flourishing there, we cannot 
help being struck by the excessive antiquity of that organism as a 
living entity. That an apical zooid of a branching Madrepore 
colony should he ten years old seems wonderful, but these indi¬ 
viduals are mere juveniles when some of the component zooids of 
massive growths are considered. 

Throughout the prolonged life of these lowly animals the process 
of repair is a possibility, and a strange paradox is presented in 
some forms, for the most aged member of the colony shows the 
greatest activity in all the processes of renewal awl repair. 

The coral colony increases in size by the budding-off of new 
zooids and the deposition of new’ calcium carbonate in their tissues, 
and just as this is the ordinary mode of growth, so it is the 
ordinary mode of repair. The type of repair naturally tends 
to follow the type of growth of the injured colony; and the 
various genera of corals might be taken in order and the details 
of the repair of injury noted for each genus. But it is more likely 
that some idea of the bionomics of the group will he gathered from 
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the general study of the phenomena as they affect the life-history 
of the coral, than from a, survey of the manner in which the, by 
no means satisfactory, classification of the types affects the 
phenomena. 

1. Antony ike colonial forms there in a sympathy of hull rid a ah* 
so that each member of a colon}/ takes its share in resentiny 
the injury to a, part , and by an increased actirity tends to 
compensate for its loss, or to assist in its repair. 

In connection an ith this sharing of each individual in the 
fortunes of its fellows and of the entire colony, it may he remem¬ 
bered that it was stated that the whole population of a colony 
may suffer shock from an injury inflicted upon only a small 
portion of it, and that even the zooids remote from the seat of 
injury will frequently not re expand for forty-eight hours after 
the injury was indicted, and this is so even when the injury is 
very trivial. 

Now after the receipt of an injury, the effect produced h\ this 
communal sympathy varies in different forms of coral, for in a 
colony, as we have seen, all the members may 1 m* of equal impoit- 
anee, or some may he of greater value than others as producers 
and directors of growth. 

(A.) In a coral such as the massive forms of Parties, where the 
growth-tendency is to form spherical masses, even* living entity 
in the whole vast crowd of active members bears an equal share 
in building and in reproducing. It is this equality of all the 
zooids in the community that produces the characteristic spherical 
form of the young growth, and the equality of the zooids plus 
the receipt of injury produce the typical flat-topped circular 
rocks into which the old colony generally shapes itself. When a 
mass of Porites has attained some size as a. sphere, the z.mids that 
lit* below are •necessarily stamped out of existence hy the weight 
of the accumulated mass. It is not often, of course, that tin* 
environment is so ideal that anything like a perfect sphere is ever 
formed, hut still, in sheltered pools, many forms of corals may 1 m* 
obtained resting free on the bottom, with every portion of their 
surfaces living. The original nucleus has been covered equally 
ujwm all sides, and the weight of the colony is not sufficient 1o 
cause the death of those zooids that happen to live ou the under 
side. But as this mass increases in size and weight, death of the 
lowest zooids must inevitably occur, and the rest of the surface 
area carrying on the compensating building, will cause the grow th 
to Ijceome dome-shajjed. Theoretically, the dome shape would he 
the type of form of all the massive species that follow this method 
of growth and division, but practically the dome shape is far less 
common than the hat-topped rock, and this is for the reason that 
injury to the uppermost zooids is usual in the life-history of a 
colony. 
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When the dome has heroine of some size, its upper surface 
becomes large enough and flat enough to form a resting place for 
sediment, and the uppermost zooids decline in activity, the com¬ 
pensating growth carries the sides further out, and the colony 
tends, by the increase of the rest of the surface, to become* still 
more flattened at the top. Injury caused by loosened fragments 
sweeping over the surface of the rocks, and the further deposition 
of sediment, finally cause the wholesale death of the zooids of 
the flattened tops, and now their fellows round the margins form, 
by their active growth, swelling lips about the plateau, and make 
cushion-like bosses that tend to enclose a central flat depression 
in which sand accumulates, and on which other and differently 
growing species of coral may lodge and flourish. 


Text-fig. 157. 



Young Parties mass grown oqunity round a central nucleus. 


Text-fig. 158. 



Older Porites colon}’ in which the lower zooids are killed by pressure. 

This process may be described as the normal accident of the 
life-history of those species in which the equality of the zooids of 
every portion of the colony is a life-condition ; and it furnishes a 
good example of the rule* of Nature’s utter disregard for the life 
of the individual, for all those zooids on the upper surface must 
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certainly be killed by soilimentation or by injury, when they have 
succeeded in making their colony of sufficient size. 

The same process that leads to the normal shaping of massive 
coral colonies may be seen on a small scale at myriad points upon 
the surface of the growth. The actual amount of living tissue in 
a* large growing boulder is very small, for the depth to which the 
living animal tissues of the zooid extend beneath the surface is 
very slight, and yet the calcified portion that extends from the 
living margin to the centre of the rock must in no way he re¬ 
garded as the accumulated and dead remains of past generation; 
for it is in reality the skeletons of those zooids whose mouths are 
now showing at "the surface It follows therefore, that since the 
skeleton devoid of animal tissues is incapable of carrying out any 
repairs, a superficial injury is most likely to lead to the death of 
a definite area of zooids on the surface this area representing the 
base of a eone whose apex is at the centre of the colony (text- 
fig. 145, p. 521). The zooids over this area, if definitely destroyed 


Text-fig. 159. 



Adult colony of Furiten in which the upper zooid* are killed by sediment. 


in the extent of all their living animal tissues, are not regenerated, 
but a sympathetic growth takes place round the edges of the area, 
«.nd new material is thrown out, new zooids are budded off, and 
the dead area is finally invaded and covered from the active 
zooids of the edge. It is due to this process of repair that 
many of the boring molluscs l>ecome enclosed in corals, for when 
the surface has been attacked and killed, the margins by their 
sympathetic activity tend to bridge over the injured area and 
enclose the mollusc, which finally comes to rest in a cavity beneath 
the surface of the comb 

The rounded cysts found in the substance of most specimens 
of the massive corals, and which contain an encysted mollusc, are 
therefore not to be regarded as entirely the work of the mollusc, 
but are due to sympathetic activity of zooids in the coral colony. 

Besides boring molluscs, several species of worms attack corals 
and lvollow out tunnels this way and that through their living 
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substance, and here too, the sympathetic reaction of the zooids is 
shown. The tunnels destroy whole groups of zooids and replace 
the solid skeleton of the coral by a series of tubes, and the strength 
of the whole colony is greatly diminished ; around these tubes the 
uninjured zooids divide and grow' with increased activity, new 
calcium carbonate is thrown out, and an attempt is made to com¬ 
pensate for the destruction of tissue caused by the worm. Some 
curious results are brought about in this way, and specimens in 
which worm-boring has led to fantastic growth are always to be 
found, for few corals escape their inroads. A tunnel running 
superficially, or in the thickness of a plate-like growth, leads to 
an increased activity of surface-growth of the zooids, and the 
tunnel stands out boldly from the surface, covered and strengthened 
by an ever advancing layer of coral. In this way a tunnel may 
actually bridge a space from one plate to another, and its mouth 
l>e carried out clear of the geueral surface of the coral, for where 
the tunnel goes the surface-layer of coral ever keeps pace. 

(B.) The question of the processes of repair becomes further 
complicated in those corals, such as the Madrepores, in which all 
the members of the colony are not of equal importance. We have 
seen, in considering the mode of growth of such corals, that the 
very first individual in a colony may continue to flourish and lead 
the* growth of the entire community as long as that community 
lasts. The original zooid that, as an embryo, settled on the basis 
that formed the site of growth maybe the “directive” zooid of 
the entire colony, and the apical zooid may represent the oldest 
living animal matter in the community. But besides the 
“directive apical zooid,” others arise at intervals by budding 
from the sides, that are possessed of more inherent vitality than 
their fellows, and from their first birth they tend to grow out as 
new directive zooids and lead to lateral branch formation and 
besides, these more virile lateral zooids are the hosts of individuals 
that in the normal condition of the growth reach no greater 
dignity than a- uniform projection of their eomllites. 

Now when injury or destruction affects a portion of the colony, 
it reacts on individuals whose functionating values in the economy 
of the colony are not equal, and so we should expect that the resul t 
of injury or destruction would vary according to the different 
parts of the colony on which the maximum of damage falls. And 
this is the case. The actual results of repair of various injuries 
inflicted in experiment, or by Nature, will show more clearly the 
relative values and functional activities of different portions of 
such a colony, than will any amount of theoiising or speculation. 

1, If the injury be so inflicted that the branch of a Madrepore 
colony is broken transversely, and the injury is limited to a mere 
fracture of the cross section, then the repair takes place by the 
activity of the il apical directive zooid.” 

There is, as we have seen, no portion of a Madrepore colony 
that normally dies, and the obliteration of animal tissues in the 
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proximal portion of any zooid is a late change; and therefore, if 
the fracture takes place not very far from the end of a branch, 
the inherent vitality of the terminal zooid predominates, and it 
starts the repair by continuing to grow out in the direction of 
its original axis of growth, and by budding new zooids from 
its sides. 

In a measured specimen that was fractured cleanly across one 
of the main branches without other injury to the colony, the 
apical zooid had, at the end of a hundred days, grown out 1 centi¬ 
metre and had budded from its sides forty lateral daughter zooids; 
and the general surface of the fractured end showed seventy 
newly-formed coralla of old and new zooids. During the same 

Text-fig. 160. 



Type of repair of Madrepores when the “ dominant apical zooid '* i> not 
destroyed. Process at the end of 100 days. 

interval of time a branch of about the same diameter on the same 
colony, that had received no injury, had advanced by 1*5 centimetres 
and had added about a hundred and twenty new lateral zooids; 
so that, judged as growth in these corals must lie judged, the rate 
of repair is a rapid one. In this case the dominant zooid is apical, 
and its superior vitality enables it to regenerate and to continue 
the growth along the lines of original branching; but if the 
vitality of the “ apical directive zooid ” is definitely destroyed, a 
very different state of affairs is brought about. 

2. If the “ apical directive zooid ” is destroyed, and especially if 
the damage is extensive and affects a large area of a branch, the 
predominant functions of the apical zooid are taken over by the 
Pboc. Zqol. Soc.—1907, No. XXXVII. 37 
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more vigorous lateral zooids, so that there is a tendency towards 
branch-formation below the site of injury. 

This state of things, when put into terms of the life functions 
of the colony, means that potential^ almost any lateral bud 
possesses the inherent vitality of the apical zooid, but it is only in 
times of stress to the colony that this potential power becomes 
actual. A stem of a Madrepore colony may shoot up straight for 
the distance of a foot, anil show nothing more worthy of the name 
of a branch than the normal projections of dominant zooids 
scattered irregularly over its surface ; but if sufficient damage be 
done to it to destroy the apical zooid as well as a fair poition of 
its entire length, then the remaining part will at once start 


Text-fig. 161. 



Type of repair of Madrepore* when the “ dominant apical zooid w i« entirely 
destroyed. Process at the end of 100 days. 

budding with vigour. The best examples of this mode of repair 
are seen in those cases in which a colony is attacked by filamentous 
algae. The thin green thr eads of this parasite enmesh the branches, 
and penetrating into their substance, lead rapidly and certainly to 
the death of the part attacked. Artificially produced injuries 
also provide good examples of this mode of repair. The first 
stage is noticed when, in contrast to the dead terminal portion, 
the living part swells out, its dominant zooids become more con¬ 
spicuous, and their projections increase until they arrive at a 
stage at wliich they themselves give off lateral buds. The number 
of these enlarged lateral zooids may be very great, but not all of 
them ever attain the dignity of actual branch formation. 
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By the eiul of a hundred days after the receipt of injury the 
uninjured central end of a branch is roughened all over its surface 
by the projections of lateral zooids, and those of them that will 
form new branches have already begun to develop secondary buds 
from their sides. This process cannot l>e spoken of with absolute 
accuracy as an actual repair, for the part injured surely dies, and 
its substance is never regenerated ; but it is a process by which 
the sympathetic activity of the remaining zooids in the community 
is called into action, and the jiotential power of branch formation 
inherently lodged in the dominant lateral zooids is turned into a 
real power. The value of this process in the life-saving of a 
species is obvious, for the growth tendency of a Madrepore colony 
iis to steadily develop upwards, and the limit of this upward 
growth is either at the water-level, or at a level at which pro¬ 
tection from rough water and moving fragments afforded by the 
shelter of surrounding rocks, is lost. Now a colony that grows 
up beyond its upward limit of safety will sooner or later have its 
terminal ramifications killed by exposure, or broken by waves or 
moving fragments ; and the injury that destroys the power of the 
apical zooid causes the lateral buds to branch out at angles to the 
parent stem, and spread fresh zooid-bearing surfaces far and wide 
in the men of safety. It is this process that is the great deter¬ 
mining cause of the general growth tendency of Madrepore 
colonies, and the one that causes the deep-water and shallow- 
water forms of the same species to vary in their vegetative forms 
of growtli. 

.*1. If in a colony the injury is such that the apical zooid is 
neither injured nor destroyed, but the damage is limited to the 
surfaces of a branch, then the repair takes place as in colonies in 
which every zooid is of equal value. 

This repair is well seen after experimentally inflicted injuries, 
and the process of carrying out the regeneration of the destroyed 
area is very like that previously described as occurring in those 
corals that grow like the massive forms of Porites. 

The first step is the active marginal growth and the formation 
of an excessive quantity of new material, which, in the form ex¬ 
perimented on (Madrepora pule hr a), is at first of a light-blue 
colour, and is semi-transparent. In this new material the mouths 
of eorallit.es soon appear, and the edges become covered by a host of 
uniform zooids, which soon spread over the entire area destroyed 
by the injury, provided that the area is not too large, and that 
no alga settles on it in the meanwhile. It may be stated here 
that in experimental injury, many experiments fail for the reason 
that the destroyed or injured area commonly becomes a focu« 
for the invasion of boring parasites, worms, molluscs, sponges, 
and alga?, and the pure results of injury and repair become 
complicated. 

Where no such complication existed, areas of 5by 5 millimetres, 
20 by 8 mm., 20 by 10 mm., and 25 by 12 mm., were completely 
covered by new material with a multitude of new zooids in the 

37* 
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course of 100 days, whilst larger aims were commonly attacked 
by sponges or algae before repair was completed. Very much the 
same process is seen to occur when constricting metal bands are 
placed round branches. The zooids. where the bands exert their 
pressure, are destroyed, and the general growth of the branch and 
the sympathetic activity of the zooids at the margin of the injury 
soon tend to cause the band to sink into the substance of the 
coral, and to become completely embedded beneath the surface. 

It was previously stated that the tyi>e of repair naturally tends 
to follow the type of growth of the injured colony; and this is 
generally true. If a coral has a particular mode of growth, and 
if it be in such an environment that its mode of growth is the 
one most suitable, then an injury is repaired or a part regenerated 
on the same type of growth as that of the colony. But the j>ar- 
ticular form in which a colony may be growing may not l>e the 
form best suited for successfully flourishing in that particular 
environment; and then, following an injury, a remarkable state of 
things is brought about, which may be stilted as follows:— 

II. A coral may repair an injury by a new growth of a different 
type to that of the colony , and in such cases the repair growth 
is of a form better suited to the environment than is the, form 
of the parent colony. 

It must be l)oriie in mind that the physical conditions of the 
atoll are not absolutely constant; seasonal changes in sets and 
strength of currents are perpetually causing alterations at all 
points of the island ring, and a habitat may alter greatly in its 
physical conditions in the course of a few months. When a coral 
embryo settles down uj>on a basis, and shirts the founding of a 
colony, the type of growth that will result will be what is best 
fitted to the environment as the embryo finds it. But suppose 
that, after the founding and growth of a colony, the physical 
conditions of the environment change, rough water is admitted, 
silt settles down, or the water becomes shallow and calm: then 
the growth of the colony may not be the ideal one for flourishing 
under these new conditions. 

In many places where the conditions are prone to vary, the 
habitat of the corals may alter in its physical nature in more or 
less regular cycles. Where, as at the eastern extremity of Pulu 
Tikus, a spit runs out, building sheltered pools and protecting 
the shore for a considerable distance, and then later on, in the 
periodical cycle of currents and eddies, is carried away; many 
corals must be subjected to a great variation of environment. 
In such circumstances no doubt many colonies die, for, as we 
have seen, a sudden change of habitat cannot be resisted when a 
form is well adapted for one definite kind of environment, and in 
any case the colonies are liable to injury and partial death in 
their changed surroundings. 

When such injury falls on a coral not ideally situated, the 
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repairing growth exhibits a strange independence, and, forsaking 
the growth-form of the colony, builds its repair in the form best 
suited to the new conditions of the environment. 

This is a strange zoological fact, that the inherent growth-form, 
once stamped upon a well-established colony, continues to be the 
type of growth, though it In? but ill adapted to its habitat; and 
yet, when the continuity is once broken and a new start is made, 
the newly-budded zooids can throw off* the stereotyped method, 
and build anew to the altered conditions. 

It is facts such as these that give some clue to the understanding 
of the vast range of variation occurring within the limits of a 
species, and make the establishing of a species a matter of extreme 
doubt, until every possible variation that different surroundings 
will stamp upon the tyj>e has been examined. We have seen, in 
following the life-history of corals, that the colony shows great 
adaptability, l>eing able to mould its growth in response to the 
demands of its environment, and in this repair process it possesses 
a further power, for it can entirely alter the structure of an 
established colony. 

Numerous examples of this strange process may be seen. A 
branching Montipore, glowing in a gap in the island ring, is 
found to have every colony dead or damaged in a greater or less 
extent of its whole growth. The damage is probably due to the 
fact that currents have altered the physical conditions of the 
habitat since the founding of the colonies, and that a greater 
rush of water has brought more sand and moving particles in 
contact with them, for the apical branches of all the colonies 
within a definite area will be found broken. The repair of this 
damage invariably takes the form of an amorphous encrusting 
growth covering the debris of the (lying colony, the regenerated 
portion keeping jmee with the destruction, and thus keeping the 
colony living—hut living as an entirely different, type of its 
species. (PL XXIX. fig. 1.) 

Madrepore colonies show the same phenomena, and very strange 
repair-forms of Poeillopora growing in rough water as encrusting 
growths may be found. 

When, after repair, a M ml repore colony assumes an encrusting 
form, as it frequently does, the inherent tendency of its growth is 
still evident, for rising at intervals from its flat surface are 
numerous dominant zooids, which, were the opportunity afforded 
them, would form upward-growing branches. 

It is by no means uncommon, in this process of repair, not only 
for the vegetative growth of the colony to be altered, but for 
the actual type of the coralliun to be changed. When a Montipore 
repairs its own ill-situated and dying colony by an encrusting 
growth, the whole minute structure of the coral is changed. In¬ 
stead of the smooth surface over which the fairly wide mouths of 
the coralliies are dotted, is a coral with an outward appearance 
notable chiefly for its extreme roughness, due to the development 
of numerous papillae at the bases of which open the minute 
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coraliites (PI. XXIX. fig. 1). The characters of the original 
growth and of the repair growth are so entirely different, that 
they would certainly be regarded as two distinct species. Other 
examples of this entire change are not uncommon, and some very 
strange abnormalities may be found, which show that in repair, 
as in adversity and in alteration of environment, there is practically 
no limit to the developing of the different main types of growth 
by any coral. It is common in repair of injury as it is in eases 
of adversity, that the bounding walls of the newly-budded zooids 
are never completed, and rejwir by a pseudo-meandrine form of 
fission is often met with in many and widely-separated species of 
coral (PI. XXIX. fig. 2). It is common, tor), to find that the 
repair-zooids have raised corn 11a, when those of the parent colony 
are flat, and in those cases it is prolwibly silt that- has caused tin' 
original damage. 

The study of the repair in corals is therefore one not devoid of 
zoological interest, for it shows clearly that a type must never be 
considered as a species, in the way in which we regard species 
among the higher animals, until it has been seen in all its 
variations, and until all the possible modifications that repair 
produces have been studied. 

That a type like the encrusting Montipore should l>e in 
reality the same species as the branching form, would Ik* con¬ 
sidered as highly improbable, hut when it is seen that the one 
type repairs its damage by the development of a. new growth of 
the other type, there is no alternative hut to regard them as 
identical species. 

That the numerous types of Millepora and of Poeilloparn should 
be but variants of a single species would seem at first sight to be 
very unlikely, for there is little enough likeness between the 
extreme forms, and yet their processes of repair show them capable 
of building to any of their diverse types, regardless of the nature 
of the parent growth. 

If the processes that have been described, and the conclusions 
that have been drawn from them, be accepted, they can serve only 
to make clearer the great fact that morphology—the animars 
type—is the outcome of necessity ; and here the demands of 
necessity bring about change, not in the life-liistory of a species 
only, but in the life of the individual. 

Since these repair-forms are the outcome of the partial death 
of the colony, and since the growth-forms of many colonies are 
determined by the normal, or abnormal, death of portions of their 
surface, it will be well to briefly review the processes by which 
death overtakes a colony. 

The subject of repair leads naturally to the consideration of the 
death of the organism, for when the destructive processes outweigh 
the resources of repair, then death must inevitably ensue. 

There is one fact in the life-history of corals that the study of 
their processes of repair clearly brings out, and it is this, that all 
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the methods of regeneration are more for the life saving of the 
colony than of the individual. It is a rule with Nature that the 
life of the individual is a thing of little moment: Nature has little 
care for individuals, though she strives always to maintain the life 
of the species. In a vast community of individuals, as is a coral 
colony, each separate mem her is but a part of the whole body, and 
the preservation of the colony is a tiling of more import than 
the saving of a few individuals. A branching Madrepore grows 
naturally upwards into the danger zone, and the terminal branches 
are inevitably destroyed, with the sacrifice of a myriad of zooids ; 
hut the result is a stimulus to lateral branching within the area 
of safety, ami the colony continues to flourish. 

In every massive growth starting to develop on all sides of a 
nucleus, those zooids that are budded below can never hope to 
live, and those on the upper surface will in all probability (lie. In 
all the processes of repair that have been described, it is not the 
individual that is mended, for an individual once badly damaged 
is not repaired; hut the loss is made good by the growth of new 
zooids that take on the functions of those lost. Repair in colonial 
forms does not save the individual from death, but it preserves 
the life of the colony. Now loss by death in a colony is not 
always repaired. 

We have seen that the flat tops of the massive growths of 
Parties remain devoid of living zooids, and in several types of 
growth, death of a portion of the colony is more or less usual; 
among the branching Portias it is normal to find the lower 
jx>rtions of the growth dead, and no attempt made at their 
repiir. 

When it is said that the partial death of a colony is more or 
less usual in some tvj>es of growth, it is not in any way meant 
that the progress of coral formation is a building of the living 
zooids ujx>n the dead Iwxlies of j>ast generations, for the partial 
death is due, as a rule, to very definite outside causes. 

In this atoll the greatest cause of coral death has been a quite 
unusual one, but it has been a most instructive one, for it brings 
out some very interesting facts in the life-historv of corals. In 
1876 all the living coral of the south-east portion of the lagoon 
was entirely destroyed, by the pouring out of foul water from a 
volcanic vent at the southern side of the atoll. The picture pre¬ 
sented by these denuded areas was described by Dr. H. O. Forbes 
in 1879, and by Dr. Guppy in 1888; and in 1906 there is still the 
same tract of dead coral on which the efforts at re-colonisation 
have been practically unavailing. 

This remarkable failure of the corals to repopulate a large 
portion of the lagoon, is probably due to the fact that during 
the period immediately following the disaster, various algae such 
as agar-agar and several other species, being of a faster and more 
hardy growth, stepped in and took possession of the area before 
the slow growing corals could obtain a proper footing. The 
growth of algse is in itself hostile to the life of corals, and, 
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apart from that, the alga* beds in the lagoon are the greatest 
factors in catching silt, and piling up the shifting sand-banks the 
presence of which is so fatal to coral-growth. These two factors, 
aided perhaps by subsequent minor volcanic poisonings, have so 
completely paralysed all coral activity, that to the south of Pulu 
Selima there has been in many places no trace of new growth; 
and the abnormal death that occur red thirty years ago has to this 
day remained unrepaired. 

Although such events as this are quite exceptional in the life- 
history of corals, or of coral islands, still the after history of the 
disaster shows on a large scale the influences of those factors that 
in the normal life of corals tend to bring about their death. It 
is the silt and seaweed that have prevented corals from flourishing 
on their old site, and the silt and seaweed are to-day in the atoll 
the two great causes of coral death. 

The influence of matter suspended in the water is one of the 
most far-reaching factors in the life-history of corals: it is to 
resist its effects that many of the vegetative forms are evolved; it 
is on account of the silt that many acres of the lagoon are devoid 
of coral-growth; and it is probably on account of the presence of 
silt that wave action is so necessary to coral life, ami that the 
unstirred depths below about 20 fathoms are comparatively bare 
of coral. 

Silt, sand, or suspended matter may cause the actual death of 
corals in two ivays :—(a) It may fall upon them and choke 
their zooids from ahoce . (b) It may overtake them from 

below. 

Of these two actions examples are always to be seen in (a) the 
partial death of the tops of massive Porites colonies (text-fig. 159, 
p. 541, & Pl. XXIX. fig. 2), and in (b) the stems and lower branches 
of branching Madrepores winch are normally lifeless. In these 
cases the death is only partial, for the reason that the colony is one 
capable of resisting as a whole the amount of suspended matter 
normally present in the waters of its habitat; but if the amount 
be suddenly increased, then the colony may be unable to resist it, 
and general death ensues. Evidences of this mode of death are 
seen in the gaps in the island ring where an alteration of current 
brings more silt than is usual to the growing colonies, and very 
interesting results may be produced experimentally. On December 
13th, 1905, several healthy living colonies of rough-water forms 
of jliadrepora and Pocillopora wore removed, without exposure or 
injury, from their habitat of rough barrier water, and without any 
delay were placed in marked sites in a sheltered sandy pool of the 
barrier-flats. In the same pool, which is almost completely cut off 
from the sea at low tides, and then contains about 2-3 feet of 
water, and which is about 100 yards long by 20 wide, numerous 
corals live and flourish, calm-water forms of Madrepora and PociUo- 
pora, capable of resisting silt, being the most abundant. The 
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conditions of life in these barrier pools are peculiar; the pools are 
filled with sand, for the fragments which are triturated by their 
journey to and fro over the barrier are deposited in them, they 
contain the minute green lilaments of the boring algae, and at 
mid-day low tides they become heated by the sun to 93° Fahr. 
and more. Their coral fauna is practically always the same, 
Mmlrepora flourishes in its most highly branching forms, PociUo- 
pora always has a. good foothold, and the other species are in 
plenty, but hardly in a state of luxuriance. Beche-de-mer in 
hundreds live in these pools, and Crustacea, polycluetes, mollusca, 
eels, and the myriad brilliant fish make up the conspicuous fauna. 
Of the many rough-water colonies that were transplanted experi¬ 
mentally into this environment, not one remained alive at the end 
of 50 days, and most were dead within a month. The first sign 
by which a colony shows that its environment is not suitable 
is by becoming highly pigmented; both rough-water forms are, 
when flourishing, veiy pale corals, being usually of a light huft* 
colour, but within a fortnight the transplanted colonies had 
become of a dark yellow-brown, and in Madrepora there was a 
more than usual tendency to lateral branch formation. In 20 
days most colonies had some jK>rtion dead, and the dead parts 
became rapidly the site of growing alga*; in 30 days nearly all the 
numerous transplanted colonies were dead or dying, and by 50 
days no portion of any colony remained alive. It was silt that 
had determined the death of them all; the stunted, flattened 
types of Madrepora and Pocillopora are both corals of a rough- 
water habitat, they are used to clear water in which there is little 
or no suspended matter, and not a single colony was able to with¬ 
stand the sknv but certain sedimentation of the barrier pool; 
when the silt had once fairly determined their death, the fine 
boring alga* completed the ruin. If any colony of branching 
coral be removed entire fiom the lagoon, it will be found that the 
lower portion is invariably dead ; but this death is in most cases 
not a natural one resulting from the senility of the zooids, but 
merely an index of tin* amount of silting up of the lagoon that 
has taken place since the establishing of the colony. Sand is ever 
being washed into the lagoon through the numerous gaps in the 
island ring, and most decidedly the tendency all over the lagoon 
is a gradual filling up, bv the deposition of finely triturated frag¬ 
ments : the floor of the lagoon is fairly steadily rising, and those 
colonies of corals growing in its bed are for ever being encroached 
upon by the gradual rising of the sand level. The deposited sand 
most certainly kills the zooids with which it comes in contact, and 
the result is that the lower portion of every lagoon colony is 
killed. 

Silt then, in this atoll, is the most potent factor in causing coral 
death, and next in importance to the silt comes the seaweed. 

There is a green alga that, at some seasons of the year more 
than at others, comes to the banner pools in great quantities: it 
is a growth of fine green threads and its effect on coral-growth 
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is really wonderful. A pool in which numerous flourishing 
colonies live, quite on a sudden may show the advent of this 
alga, and every portion of every colony which may receive a 
chance injury at once becomes the site of the growth of these fine 
threads. I believe that it is always at the site of injury that the 
attack of the alga starts, but its growth soon invades, and invari¬ 
ably kills, the living healthy portions of the colony. A colony 
once fairly invaded by this parasite rapidly dies, and yet it never 
succeeds in obliterating coral-growth, for as suddenly as it came 
to the barrier pools, it goes, ftpring tides and hot weather seem 
to promote its growth, or perhaps lower the resistance of the 
coral colonies, for when the rock-pools are left long to swelter in 
the sun, with but little depth of water in them, then the alga, 
seems to be most active. It is a great factor in causing the death 
of the atoll corals, and ranks in Cocos far in advance of the boring 
sponges, w T orms, or molluscs as a destructive agent. 

The more obvious boring creatures do not cause damage to the 
colony other than to weaken its structure, and lead to its more 
ready destruction by the action of the waves or moving fragments; 
and beyond this, they cannot be rightly considered as effective 
enemies of coral-growth. There seems to be indeed an almost 
symbiotic relation between certain boring animals and the com Is 
that they have chosen as their hosts, for coral-growth extends and 
strengthens their tubes by sympathetic growth, and the cavities 
of the molluscs in many cases expand the living area of the surface 
of corals by causing irritation and repair. It is an extraordinary 
thing to see the extent to which a colony of MiUepora coinptrmata 
may be riddled with the wide smooth-walled tubes, and yet not 
be appreciably weakened, and the result of observation on such 
colonies is that the borings are very little harmful to the colony 

Another cause of coral death to which much importance has 
been attached is the exposure caused bv the receding tide, for it 
has been said that corals cannot survive even a temporary exposure 
to the sun and air. 

Since Darwin first claimed this as an axiom of coral bionomics, 
a great deal has been taken for granted with regard to the effects 
of exposure, and yet every fresh investigator has attached less and 
less importance to it. Now as a matter of fact there is no species 
of coral in this atoll that is not able to withstand an exposure of 
many hours to the mid-day sun, with from 0 inches to a foot of its 
apical growth above the water: there is no barrier species that 
does not normally suffer this at mid-day spring tides. There are 
many isolated rocks that are ordinarily exposed for two feet at low 
tide, on which living corals flourish luxuriantly. When season 
and winds combine to cause tides abnormally low, it is possible to 
go from island to island along the barrier-fiats, and for the greater 
part of the journey to walk in but a few inches of water; and if 
such a walk be taken during a low tide at hot mid-day, then the 
smell of the exposed coral is almost overpowering and may be 
noticed far out in the lagoon. Coral has an odour that is peculiarly 
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offensive when the growth is exposed to the air, anti this strange 
odour is no sign of death, for a stinking coral when replaced in 
water or when re-covered by the rising tide, flourishes again. At 
such a low tide the barrier-flats present a picture of bushes and 
boulders of living coral all freely exposed to the sun, all dry, all 
smelling very offensively, and yet the returning tide finds them 
all living as actively as when it left them. A coral may be taken 
from the bottom of the lagoon, may spend the best pail of a hot 
day, high and dry, in the bottom of a boat, and yet, when it 
is replaced in the water, all its zooids will expand, and it will 
resume all its vigour. Exj>osure to the sun and air between tide 
limits plays but little part as a causative factor in the question of 
coral death. Of course no coral could grow beyond the normal 
high-tide level, hut the remarkably level appearance of the barrier- 
11ahs is not the result of the action of sun and air on the coral 
colonies, so much as of the levelling effects of the waves, and the 
moving fragments that they wasli to and fro. It is the grinding 
action of the surface waters at, their level of maximum activity 
that determines the limiting level of upward coral-growth, far 
more than the death of the apices from the effects of sun and air. 
The waves that sweep over the flats, and carry shorewards the 
fragments that they have broken from the seaward margin of the 
1 wirier, are for ever keeping the coral colonies within the limit 
of upward growth ; but. their action is not altogether detrimental 
to the corals, for though, when* island beaches are formed, many 
fragments of living coral are cast ashoie only to perish, still many 
more, where no such dry land exists, are safely lodged in a new 
resting place. Broken fragments are swept across the flats, they 
lodge in pools, they become stranded under the lee of boulders, or 
are washed into the lagoon; and each of these fragments, if not 
too badly damaged, will form the nucleus of a new colony in a 
suitable habitat. If a large colony of a Madrepore be broken up 
in the rock-pool where it flourishes, the great majority of its 
fragments will continue to grow and branch out into new colonies; 
and if some of these fragments are sw^ept onwards hv the waves, 
they will form pioneers for the s|>euies when lodged in a suitable 
environment. 

Freshening of the water from the excessive tropical rains has 
been said to cause wholesale death among the lagoon corals; and 
in high islands were rivers flow into the sea, the fresh water is 
well known to be a great cause of the absence of coral-growth. 
Before DarwinV visit to the atoll it is said that an abnormal 
rainfall killed many corals, and again in 1866 the fresh water is 
said by the Governor to have stood for a height of several inches 
on the surface of the lagoon, so heavy and continuous was the 
rain. Again, in May 1896, the rains were abnormal, and the 
freshening of the water destroyed the lagoon algae and fish ; and 
this in such quantities that when Mr. Arthur Keyser visited the 
islands in July, the dead fish were still being cleared from the 
lagoon. There is no doubt that the rain would have to be long 



554 dr. r. w. jones on growth-forms [June 18, 

continued, for all those corals that live in rock-pools are immune 
to the influence of the fresh water accumulated during a heavy 
downpour at low tide. When the tide is low and the rainfall is 
heavy, the rock-pools undergo a, remarkable degree of freshening, 
and so too does the lagoon if the weather is calm and the rainfall 
is a sudden one. 

In the lagoon the' surface specific gravity may fall to 1021, hut 
I have never found it lower, and the perpetual churning of the 
waves prevents any marked evidences of freshening being 
observable near shore. Outside, in the ocean itself, there is such 
complete mixing of the waters at the surf-beaten barrier edge, 
that it is not likely that the influence of the rain could be 
recognised. 

On Feb. 13th, 1900, when *28 of an inch of rain fell in ten 
minutes, the sp. gr. of the surface of the lagoon dropped from 
1027 to 1021, and the temperature was 77 *5. 

On Feb. 24th, after *5 of an inch of rain had fallen in half an 
hour, the sp. gr. was 1023, and the temperature was 82°*7. 

On Jan. 4th, after 7*4 inches had fallen in the passed 12 horn's, 
the sp. gr. was 1021, with a tern]>erat\ire of 78\ 

The surface of the fish-pond, which is n pit about 15 feet 
square, will show a reading as low' as 1015 three days after a 
downfall of 5 inches in twelve hours, although its waters rise and 
fall w T ith the tides, and the outside oceau shows no change after 
the downpour. 

It is therefore mainly wave-action that obliterates the effects 
of tropical showers in freshening the salt water, and the coinci¬ 
dence of great rainfall and dead calm must be very complete, and 
very lasting, before anything approaching a general destruction 
of corals could result. 

Many animals have been ranked amongst the enemies of corals, 
and Darwin classed some fish and the myriad Holothuridie as 
causes of coral death. In this atoll Dr. H. 0. Forbes has described 
the Scar us feeding in the surf on the living coral,” and has 
asserted that the Eakatua and other lagoon fish actually eat the 
living polyps. The observation has been several times doubted, 
and, so far as this atoll is concerned, it is certainly an error. 
There are no fish and no Holothurids in Cocos Keeling lagoon, or 
on the barrier, that eat com! when it is living, though many 
different classes of animals contain great quantities of (lead coral 
in their alimentary canals. The importance of the coral-haunting 
fish and the Holothurids as factors in atoll formation is great, but 
it is not as destroyers of living coral that they fulfil their role, 
for the coral that they took in at their mouths was already dead. 


From the study of the life of the colony in different sur¬ 
roundings, and from the repair of injury, and death, in unsuitable 
habitats, I think it will be seen that the number of the true 
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species of corals is by no means so great as is at present 
supposed. 

There is no doubt that a great number of our museum-made 
species are mere vegetative varieties, produced in response to the 
demands of the environment; and ] do not think it is possible 
to determine from a fragment of growth-often with no sufficient 
data—if it be a new species, or even a new genus, or if it be a 
mere vegetative variety of some already well-known species. 

There can be but little utility in the naming and describing, 
with great minuteness, of all these variations; for of this work there 
can be no end, and persistent collecting, from even such a small 
area as the Cocos-Keeling atoll, would yield such a variety of 
fragments as would occupy a lifetime to describe. 

In very many eases one single colony could be found to provide 
several types of growth, that if presented as fragments, would be 
deemed to merit individual description as species. 

In such cases some factor in the physical condition of the 
surroundings will show, when the colony is in situ , the cause of 
these different modes of growth ; but when the colony is trans¬ 
ported to a museum, it presents a very striking puzzle. 

One side of a colony may be shaded from light, sheltered from 
currents, or protected from silt; whilst the other side may be 
exposed to all these influences: and then it is but natural that the 
two sides should vary, and—knowing the wonderful plasticity of 
the zooids—the great differences are not astonishing. 

Besides the occurrence of colonies that exhibit two or three well- 
marked types of growth, there are those that can only be called 
u undecided ” forms, and these present growths that are inter¬ 
mediate in character between two well-marked, and very diverse, 
types. Such “ undecided ” forms are very common, but it is the 
natural instinct of the collector to pick out well-marked and 
well-grown forms as his specimens. 

1 have not included Milfopora in these remarks, but the genus 
is well worthy of notice; and although the three types— MilUpora 
alcicornw , M. complauata, and M, rerr ncosa —occur in great 
abundance in the atoll, and present very different appearances in 
their extreme forms, I do not doubt that there is but one species 
of Millepore, with three variations of vegetative growth, and an 
infinity of gradations connecting them. I do not doubt either 
that all the forms of FociUopora that are found in the atoll are 
in reality one species ; and 1 strongly suspect that there is only 
one species of Montipora in Cocos, although its varieties are 
legion. The species of Madrepora in the islands are in reality 
very few, many diverse forms are certainly identical species, but 
experimental breeding must finally settle how few these species 
are. 

It is the same throughout the whole series of the Cocos-Keeling 
corals; there is a very limited number of species; and J would 
account for the origin of the many varieties, and the present con¬ 
fusion of their nomenclature, by the alteration of environment 
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caused by atoll formation. I imagine that the origin of the atoll 
from an original submerged bank will be unquestioned; and on 
thi$ submerged hank I would imagine that the corals represented 
few species and few varieties. 

The life-conditions all over the hank were fairly uniform, and 
there lived upon it Pocillopora , Montipom , and the other corals, 
exhibiting probably one form of growth only, and one that is 
r epresented by an intermediate type to-day. 

With the origin of the heaped up debris that forms the island 
ling, and with the formation of the barrier above the level of the 
tides, a gradual change occurred, and in the place of one uniform 
environment, an infinity of diverse habitats was produced. 

The rough water of the barrier, the smooth water of the lagoon, 
the silting water of the inlets, and the clear* water of the ocean, 
were marked off from one another; and the embryos of the 
originally similar corals had to grow dissimilar to adapt their 
vegetative types to the new formed habitats. 

In this way the present infinity of types was brought about, 
and wherever the environment is changing to-day new types are 
developing to conform with its demands. 


EXPLANATION OF THE PLATES. 

Plate XXVII. 

The influence of em iron men t on vegetative form of Loral*. 

Fig. 1. Three types of Montipora, growing respectively in (a) fairly smooth water, 
(ft) deep water, (c) rough water. 

Fig. 2. Three types of Madrepora irom (a) fairly smooth water, (ft) deep water, 
(c) rough water. 

Fig. 8. Three types of Pociltopora from ( a) fairly smooth water, (ft) deep water, 
(<?) rough water. 

In each case the figures are of extreme varieties, and the extremes are linked 

together hy every grade of intermediate variety. 

Plate XXVIII. 

The influence of environment on vegetative fonn ot Corals. 

Fig. 1. The under surface of a plate-like growth, to show the characters of the 
corallites. 

Fig, 2. The upper surface of the same plate, to show the great difference of 
appearance of the two surfaces. 

Fig. a. Colonies of Focillopora taken from a floating log. They are photographed 
in the positions that they occupied on the surface of the log, and they 
illustrate well the change of type of vegetative growth in response to 
environment 

Plate XXIX. 

Processes of repair and death hi Corals, 

Fig. 1. Specimen showing a branching MonHpora which, when in adverse circum¬ 
stances, repairs its dead areas hy an encrusting growth. The new growth 
has very different characteristics of corallite to those of the original 
growth. 

Fig. 2. Specimen showing death of zooids caused by deposition of sediment ; and also 
partial assumption ofmetndrme form or di vision caused by adversity. 
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1907. ] ON THE IONIAN LIZARD. 

2. On Lacerta ionica Lehrs, a Variety of Lacerta taurica 
Pallas. By G, A. Boulengkr, F.R.S., V.P.Z.S. 

[Received May 23,1907.] 

(Plate XXX.* an<l Text-figures 162-165.) 

In a paper dealing with the inter-relations of the South European 
Lizards of the genus Lacerta , published a few- years ago t, Hen* 
Philip Lehrs has projjosed the name Lacerta ionica for a form 
inhabiting the Ionian Islands, which had been referred by pre¬ 
vious authors to L. taurica , X. murcdUt , or X. pelopnnnesiaca , and 
which he regarded as a species allied to but quite distinct from 
X. taurica, 

I have at various times received examples of this Ionian Lizard 
through Dr. F. Werner and Herr Lorenz Muller, and I have 
lately procured a number of living specimens from Corfu, two of 
which are represented on the coloured plate apjiemled to this 
paper. I have availed myself of this material to institute a 
careful comparison of X. ionica with X. taurica , and to put to the 
test the characters adduced by Herr Lehrs for their separation, 
with the result that I am unable to agree with this author’s 
conclusions. 

1 cannot find characters to justify a specific separation. The 
dorsal scales are, as a rule, a little smaller (hence more numerous) 
in the Ionian Lizard than in the typical X. taurica from the 
Crimea,—a character which has not even been alluded to by 
Hr. Lehrs; but, as will be seen by the numbers of scales given 
in the following table, this is not constant, and there is really no 
correlation lie tween the scaling and the coloration. The difference 
in coloration is not of a very fundamental kind, and will be found 
to be bridged over when a large series of specimens is available 
for comparison. As to the structural characters adduced to 
justify a specific separation, they do not stand the test of a 
critical examination. 

Taking them in the Older in which they appear in Hr. Lehrs’ 
description, I note:— 

1. X, ionica is stated to be larger than X. taurica. There is, 
however, very little difference between the two. My largest male 
X, taurica (from Rouraania) measures 68 million from snout to 
vent, and Kiritezcu Z mentions another measuring 71; my largest 
male X. ionica measures 80. Considering the variation in size to 
which all Lizards are subject, this character has no importance 
whatever. 

2. The shape of the head is believed to be different, being more 
pointed, with a 1ess f* sheep-like ” profile, in X. ionica. The 

• Koraxplaafttion of the Bate, toe p. $66. 

Z Bul.go0r8oi. Beourest, x, 1901, p. 314. 
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figures here given, delineated from photographs, of male specimens 
of the two forms (Roumania and Cephalonia), chosen its being 
practically identical in form, will disj>ose of this supposed difference. 
The most pointed head in the whole series at my disposal is to be 
found in a female from Rutshuk, Bulgaria, typical in coloration. 


Text-fig. 162. 



a b 


.Lacert(t taurica. 

Side views of hends of mules: a. Roumaniu; b. Cephalonia. 


Text-fig. 163. 



Lacerta taurica. 


Upper view of head of female, Rutshuk, Bulgaria. 

3. The tail of the male L . tunica, it is stated, is nearly twice or 
even a little over twice the length of head and body, whilst that of 
L. tmirica does not exceed 1*7 times that length. Here are 
measurements (in millimetres) of head and body and tail in a few 
males of both forms with intact tails 


1 . 

L. ionica. 

2. 3. 

4. 

5. 

L. 

6. 

taurica , 
7. 

8. 

67 

67 

63 

63 

71 

62 

62 

55 

127 

128 

122 

111) 

127 

118 

117 

100 


1, 2. Corfu; 3, 4. Cephalonia; 5, Roumania (after Kiritezcu); 
6. Roumania; 7, 8. Hungary. 

4. Neck thick, not so constricted in X. tunica . I cannot 

appreciate this difference. 
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5. Frontal shield about as long as frontoparietals in L. ionica , 
considerably longer in Z. taurica . I cannot understand how such 
h statement can have been made, and a few measurements will 
suffice to refute it 


L. ionica. 
i. 2. 3. 4. 

Fr. 5 4 4 4 

Frp. 4 4 3} 3 


Z. taurica. 
5. 6. 7. 8. 9. 

4 5 4 4 

3 44 4 3 4 


1 3. Kou mania; 4 5. Hungary; 6-7. Corfu; 
8-10. Ceplmloiiia. 


10 . 

4 


3i 


6. Occipital shield as large as or a little larger than the inter¬ 
parietal in Z. ionica , smaller in Z. taurica. The reverse is some¬ 
times the case, although, as a rule, the occipital is a little longer, 
as com}*ared to the interparietal,‘in the former than in the latter. 

7. Dorsal scales feebly keeled in Z. ionica , strongly in Z. taurica. 
The degree of car illation is variable in both forms, but 1 have 
before me a female from Roumania ( L. taurica) in which the dorsal 
scales are truly granular, and almost smooth. 

8. The caudal scales are more pointed in L. taurica. These 
scales are more or less pointed in lx>th forms; there is no constant 
difference between the two. 

9. Collar more strongly serrated in Z. taurica. Again I find 
no constant difference. Lehrs is wrong in saying that the collar 
is never really serrated in these lizards, “ Ein wirklich gezdhnelte ,? 
llalsliaml (wie etwa L. v iridic) hat eigentlich keine der erwahnten 
Formen [Z. taurica , Z. ionica , Z. littorali* J.” I give further on 
(text-fig. 164 a , p. 563) a figure of a Z. taurica from Sebastopol, 
which shows that the collar may be as strongly serrated as in 
L. viridis. 

And that is all, so far os structural characters are concerned. 

As to the coloration, I confess the appearance of the beautiful 
Corfu Lizard, when alive, is strikingly different from that of a 
typical L, taurica , as may be seen by the figures on Plate XXX. 
But the only real difference consists in a preponderance of the 
green colour, which extends to or beyond the light doi>o-lateral 
lines which are usually at least indicated in the females and young 
in Z. taurica the green colour is usually restricted to a median 
band on the back (text-fig. 165 a, p. 565), but this l>and may be 
much broadened on the anterior part of the Imck, as shown 
by some Roumanian specimens (text-fig. 165 c, p. 565), which 
thus form a link between the two extremes. The extent and 
disposition of the Hack spots may be the same in the two 
forms. Borne of the Ionian specimens have a vertebral series of 
black spots, or may lack spots and streaks altogether, and thus 
differ from the typical Z. taurica ; but such differences, are not 
outside the mnge of variation which we know in many other 
species of Lizards, even within the limits of a race, e. g. L.mnratis, 
vars. lUtoralis and serpa . 

Proc. Zool. Boc.— 1907, No, XXXVIII 38 
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I append a table showing the amount of variation in the 
lepidosis in the adult specimens at my disposal. 




1. 

2. , 

8. 

4. 

5. 

! 6. 

7. 

8. 

Crimea 

1 

! $ 

63 

64 

6 

30 

9 

23 

20-19 

27 

Bakal, Crimea 

9 

54 

49 

0 

32 

9 

22 

17 

24 

Sebastopol 

? 

69 

51 

0 

, 30 

9 

23 

17 

24 


' ¥ 

47 

48 

0 

31 

9 

20 

18-17 

26 

Roumaniu 

, S 

08 

52 

6 

29 

11 

24 

10-15 

24 

Dobmdja, Roumania 

. <? 

07 

60 

0 

20 

9 

21 

18 

27 


$ 

02 

48 

6 

27 

8 

20 

19-18 

20 


2 

00 

60 

0 

31 

8 

20 

18 

20 

M *> 

1 

56 

56 

0 

31 

11 

25 

17-18 

24 

; Greci, Mantu Distr., lioumama 

e 

48 

48 

8 

20 

11 

20 

10-18 

24 

liutshuk, Bulgaria 

¥ 

64 

51 

0 

31 

10 

25 

19 17 

25 


■ ¥ 

54 

52 

0 

28 

11 

21 

18 

20 

Bazins, Hungary . 


59 

65 

0 

1 28 

10 

23 

17 

26 

33 99 

Tiakos, nr. Budapest 

¥ 

59 

ol 

8 

29 

10 

22 

17-16 

25 

$ 

02 

50 

0 

27 

30 

21 

15 

22 


9 

01 

49 . 

0 

30 

9 

22 

15-16 

23 

Szabadka, Hungary... 

<f 

56 

50 • 

0 

20 

8 

22 

17-18 

23 

>» ( » 

¥ 

55 

61 

6 

| 30 

9 

21 

10 

22 

Constantinople 

c? 

50 

63 

8 

i 27 

10 

24 

20-19 

26 

L. Stymphalos, Morea 


04 

50 

0 

! 20 

9 

23 

21 20 

20 


<? 

68 

55 

0 

20 

9 

21 

18-17 

26 

ji « 

¥ 

0.1 

42 

0 

31 

9 

19 

17-18 

24 

Nision, G. of Messenia. Morea . 

* 

80 

59 

C 

28 

11 1 

25 

20-21 : 

29 

j» •» « 

<? 

75 

64 

0 

27 

9 

22 

19-80 i 27 

j> ■>» 

£ 

70 

00 

0 

i 28 . 

11 

I 20 

20 

20 

1 „ 

¥ 

08 

67 

0 

31 

» 

22 

20 

25 

** ., 

¥ 

00 

01 

0 

31 

9 

23 

20-21 

25 

CVphalonia 

(? 

70 

00 

0 

, 27 

9 

28 

23-25 

26 


<? 

03 

68 

6 

29 

10 

21 

24 25 

24 


<? 

03 

59 

0 

27 

9 

24 

20 

20 

„ 

¥ 

07 

69 

0 

31 

11 

25 

23-22 

28 

M * 

¥ 

00 

55 

0 

i 32 

10 ! 

22 

22-23 

29 

, 

I Corfu 

■ ? 

60 

60 

0 

29 i 

9 

24 

21- 22’ 

27 

£ 

70 

66 

0 

' 28 ' 

9 

23 

21-22 

27 


<? 

07 

69 

8 

■ 28 

10 

22 

21-19 

28 

i f ? 

<? 

67 

57 

0 

i 28 

9 

21 

19-18 

25 

> ? 

c? 

07 

63 

0 

! 20 ; 

j 11 

21 

21 

26 

>t 

d 

67 

55 

0 

26 

! 9 

23 

20 19 

24 

it 

<? 

65 

67 

6 

1 28 ! 

! 9 

23 

21 

25 

tf 

<? 

85 

63 

0 

I 86 

1 10 

21 

18 

25 

i •» 

c? 

63 

62 

6 

i 25 i 

1 12 

22 

18-10 

24 


<* 

03 

67 

6 

j 27 

j 11 

23 

21 

20 


<? 

03 

62 

0 

! 20 1 


22 

19 

25 

a 

d* 

60 

60 1 

8 

i 25 

i io 

22 

19-20 

20 


2 

57 

60 , 

0 

! 25 

10 

21 

16-10 

25 


2 

62 

63 ; 

0 

; 29 

10 

20 

17-18 

20 


¥ 

52 

58 » 

6 

‘ 28 

! 10 

22 

17-15 

25 


1. Length (in mi Him.) from snout to vent. 2. Number of scales across middle 
of body. 8. Longitudinal series of ventral plates. 4> Transverse series of ventral 
plates. 6. Number of plates in collar. 0. Number of scales and granules between 
symphysis of chin-shields and median collar-plate. 7- N umber of femoral pores (on 
right and left sides, if differing). $. Number of lamellar scales under fourth 
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Description of Lacerta taurica and its variations. 

Form and Proportions . 

Intermediate between L. ayilis and L. muralis, var. campestris. 
Head lather small (4 to times in length to vent in males, 
4-J to 4| times in females), as deep as broad or not much broader 
than deep, once and a half to once and two thirds as long as broad, 
exceptionally once and three fourths * ; occipital region convex; 
snout obtusely pointed, with straight or slightly convex upper 
protile, as long as the distance between the eye and the ear-opening; 
depth of the head, in the tympanic region, ecjual to or a little 
greater than the distance between the anterior corner of the eye 
and the anterior border of the tympanum. Keck as broad as the 
head, or a little narrower or a little broader. Body moderately 
depressed. Hind limb, in the males, reaching the axilla, the 
shoulder, or the collar; in the females reaching the wrist or the 
cllxiw of the ad pressed fore limb ; foot as long as the head or a little 
longer (not more than once and one fourth). Tail once and a half 
to slightly over twice, the length of head and body. 

Palatal teeth. 

A few small teeth are nearly always present on the pterygoid 
1 xrnes f. 

Scaling. 

Rostral shield entering the nostril, often largely $. Nasals 
forming a short suture behind the rostral §; frontonasal much 
broader than long;!; frontal as long as or shorter than its 
distance from the end of the snout; parietal* once and one fourth 
to once and one third as long as broad, in contact with the upper 
post.ocular ; occipital very variable in shape, usually shorter than 
the interparietal, sometimes fused with, or separated from it by a 
small shield if. An incomplete series of granules between the 
supraciliuries and the supraoeulars, the first supniciliary being 
constantly in contact with the second supraocular, the granules 
sometimes minute or reduced to 2 to 5 **. Postnasal single ft. 
Four upper labials anterior to the subocular JJ. Scutellation of 

* In a male from Nisi on, Greece. 

t These teeth are very rarely present in the vars. campestris and serpa of 
L. rnuralis, and appear to be constantly absent in the typical form of that species. 

X 1 have observed only two exceptions (9 from Szabadka and 9 from Corfu), in 
which the nostril is narrowly separated from the rostral. 

§ In a 9 from Nision, Greece, the frontonasal forms a suture with the rostral; in 
a cj from CepluUonia the nasal is in contact with the anterior loreal, above the 
postnasal (see text-tig. 162 6 , p. 60 S). 

J Broken up into tour shields, forming a cross, in a 9 from Bazias. 

If As long as the interparietal in a few specimens from Greece and the Ionian 
Islands. 

m In specimens from Crimea, Bulgaria, Hungary, Cephalonia and Corfu, as in 
some specimens of Z. peloponnesiaca, in which species the granules ar? usually 
entirely absent. 

S Two superposed postnasal* in a from Nision. 

Five on one side in a 9 from Szabadka and in another from Rutshuk; three 
on each side in a $ from Cephalonia. 



Measurements (in millimetres). 


MK. G. A. BOITLEXGKR ON 


[ J urie 18, 



1, 2, 10. Nision. Mo tea. 0, 12. L. Stvinphalo. Moral. 9. Constantinople. 

3, 5,13. Corfu. 7,11. Cepbalonia. 15. Dobrudja, Roumania. 

4. Roumania. 8,14. Rako*, Hungary. 
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the temple very variable, the two extremes (text-fig. 162, p. 558'\ 
approaching L. agilis and L. muralis var. cmripestris respectively , 
masseteric and tympanic shields usually distinct, the former 
sometimes very large and in contact with the supratempor&ls, 
of which there are usually 2 or 3 *. 19 to 28 scales and granules 

in a straight line between the symphysis of the chin-shields and 
the median collar-plate; gular fold always well marked. Collar 
formed of 8 to 12 plates (usually 9 to 11), the edge more or leas 
distinctly serrated; the extremes of sensation are shown on the 
following figures of two female specimens, one from Sebastopol, 
the other from Oephalonia. 



Qj 


Text-fig. 164. 


Ijavcrta taurica. 



b 


Lower views of heads of females : a. Sebastopol; b. Ophalonia. 


Scales on body juxtaposed, oval or oval-hexagonal, very small 
and more or less diagonally keeled on the back, larger and smooth 
or very feebly keeled towards the ventrals. Exceptionally the 
scales on the back may be almost perfectly round granules, with 
a feeble straight keel + or even almost without a trace of a keel +. 
In a male from Rakos, Hungary, whicli has very strongly keeled 
dorsal scales, and in a male from Corfu, the scales on the flanks, 
right down to the ventral plates, show a feeble but yet distinct 
keel The number of scales across the body varies from 42 to 
61 §. On the flanks, 3 or alternately 2 and 3 series of scales 
correspond to one ventral plate. 36 to 50 transverse series of 
dorsal scales correspond to the length of the head. 

* Only one in a c? from Saabadka. 

t ? from Crimea and Sxabadka, Hungary. J 9 from Kutahuk, Bulgaria. 

§ 42 is exceptional and occur* only in one 9 from I*. 8tyinphalo«, If area, two 
male» from the name locality having 60 and 65 respectively 
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Ventral plates in 6 (exceptionally 8) longitudinal and 25 to 32 
transverse series. 

Anal plate moderately large or rather small, with two or three 
semicircles of small plates or scales, one or two of the median 
plates of the inner semicircle sometimes considerably enlarged. 

Scales on upper surface of leg usually smaller than the dorsals, 
more or less distinctly keeled. 22 to 29 lamellar scales under the 
fourth toe. 

Femoral pores 15 to 25 on each side, 15 to 20 (usually 16 to 19) 
in the typical form*, 15 to 25 (usually 18 to 21) in the Ionian 
specimens. 

Caudal scales more or less obtusely pointed behind, the upper 
strongly keeled, the lower smooth or feebly keeled; the whorls 
subequal in length ; the fourth or fifth whorl behind the postanal 
granules contains 30 to 37 scales. 

Coloration. 

In the typical form (text-fig. 165 a) the brown colour pre¬ 
dominates on the upper parts, with the exception of a broad 
vertebral stripe which is of a more or less bright green; a 
light streak may extend from the outer bonier of the pirietal 
shield to the base of the tail and another from below the eye 
to the groin; the sides of the body are more or less spotted or 
marbled with black, except on the green vertebral band, and the 
black spots may extend across or over the light doiso-lateral 
streaks, whicli often entirely disappear, especially in males. 
In some specimens + (text-fig. 165 b) the black markings pre¬ 
dominate over the ground-colour and enclose small whitish spots, 
whilst in others they are large and few, forming a regular series 
on each side of the back +, or small and numerous, or confluent 
into a wavy line bordering inwards the light dorso-lateral streak §. 
The lower parts are white, yellow, or deep orange, without spots, 
or with small black spots on the sides ; pale blue spots are present 
on the outer ventral plates and just above them. The dark and 
light spots on the tail combine to form a more or less distinct 
stri&tion. 

In all the specimens from Greece and the Ionian Islands 
examined by me, the green colour predominates (at least in the 
spring) and the green and brown striation of the back is never 
shown by them. However, as noticed above, specimens from 
Roumania (text-fig, 165 c) are intermediate between the two 
types of coloration. In tnese Greek and Ionian specimens a 
vertebral series of black spots is occasionally present. As observed 
by Lehrs, a form without any spots or streaks, in either sex, occurs 
on the Ionian Islands. 

Living specimens from Corfu are of a beautiful grass-green 

* 15 to 22 according to Kessler. f Males from Hungary. 

2 Females from Crimea, Roumania, and Bulgaria. 

I Male from Roumania. 
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above (head, neck, body, fore limbs, base of tail), shading to 
greenish yellow on the lips and down the sides of the neck. The 
black spots are usually small. A pale brown or golden colour 
forms spots or a band on each side of the posterior part of the 
>H>dy and on the base of the tail. Hind limbs and tail brownish 
grey, with light spots. The ocellar marking above the shoulder, 
alluded to by Lehrs, is absent, or imperfect, the centre green, not 
blue. A male is uniform green, with the sides of the sacral 
region and of the base of the tail, the hind limbs, and the tail 
reddish brown; in a female, the brown extends further forward 
on the sides of the body. The belly is greenish or yellowish white, 
or pale yellow, with pale blue spots on the outer ventral plates. 
The iris varies from pale golden to copper-red *. 


Text-fig. 165. 



I c 

iMcerfa taurica. 


Head and anterior part of body: 
a. ?. Rim muni a; b. Hungary; c. <£. Rcamania. 

The female specimen here figured represents the “ forma 
divacea ” of Lehrs (p. 236). I have always objected to the 
bestowal of latiri names on such individual variations. In this 
case, the “ forma divacea ” is not even constant in the individual, 
as since the lizard has been placed in spirit it has produced a 
dark lateral band edged with whitish, thus resembling very 
closely some of the typical specimens from Cephalonia mentioned 
by Lehrs as devoid of dark spots. 

In conclusion, I very much doubt whether L. taurica and 
L. ionica can be sufficiently well defined to be separated as distinct 

* t have noticed the same variation in the typical form of Laeerta mnraHs, 
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varieties (or subspecies). At any rate the difference between them 
does not seem to me greater than that which separates the var. 
bocagii from the typical form of Z . muralis. According to the 
evidence furnished by the specimens at my disposal, the typical 
form occurs in the Crimea, in Roumanian Hungary, Bulgaria, and 
Turkey in Europe, the var. ionica in Morea and the Ionian Islands. 

As pointed out by Lehrs, his Z. ionica constitutes a very 
interesting link between the true L. Uiurica and those forms of 
Z. muralis (vars. campestris and littorali $) which, contrary to the 
opinion of L. von Mehely, I regard as the most primitive in 
structure as well as in markings*. 

EXPLANATION OF PLATE XXX. 

Lacerta taurica var. ionica. 

Male (lower figure) and female (upper figure) from Corfu. 


3. On Neotropical Lytumiihc, with Descriptions of New 
Species. By Hamilton H. Druce, F.Z.S., F.E.S. 

[Received May 22, 1907.] 

(Plates XXXI.-XXXVI.t) 

The genus “ Theda ” as used in the present piper contains 
most of the species placed in it by Westwood and by Hewitson, 
and includes nearly all the Neotropical Lyeienidae. It is used in 
the same sense as by Messrs. Godman k Salvin in the ‘ Biologia 
Centrali-Americana/ and the species are referred to as nearly as 
possible as in that work. 

Many genera have been proposed by Hiihner, by Scudder, and 
lately by Mr. W. J. Kaye for various forms—some on account of 
the “scent-glands” or “brands” which are found in the male sex 
of many species, some apparently on the shape of the wings, some 
on slight differences in the position of the nervules. But the 
fact remains that the venation of the wings is very much the 
same in all the various species. 

Some are tailless; others have one, two, or three tails to the 
hind wing; and, as pointed out by Messrs. Godman & Salvin in 
* Biologia Central i - Am ericana, J in some species the brands on the 
fore wing appear to influence the direction of the veins, in 
others they do not. The terminal joints of the palpi in some 
species are longer than in others, ami the robust or slim 
appearance of some is very apparent. 

From a very careful examination of a considerable material, 
Messrs. Godman & Salvin in Biol. Ontr.-Amer. did not consider 
generic division advisable (except in om ease, i. e. Tkeclopsi* , in 
which the tarsal joints of the front legs of the male have not 

* See my remarks in & Ma& N. H. eer. 7, vol. xx. p. £9. 
t For explanation of, tl& IMm, M* $p. «81~Ga2. 
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become fused and support the daws as found in the female), hut 
at the same time they divided the genus into a number of sections. 
Many of these sections can be denoted by authors’ existing names 
if thought fit by entomologists. Various views regarding the im¬ 
portance or otherwise of the bmnds continue to lx? put forward ; 
and Dr. liy. Skinner. Ent. Xews, April 1907, p. 1**51, in a 
paper intending to prove that the X. American T. Iran and 
T. henrici are one species, states that u the male is often with 
or without the brand, which has no generic or specific value.” 

Before any satisfactory division into genera can be undertaken, 
it will be necessary to dissect and examine a large amount of 
material which at present is not available, many of the types 
being unique and large numbers of the species being represented 
in collections by but two or three examples. 

In the present paper I have been aide to clear up many points 
of synonymy, and have described and figured a large number of 
new forms. It will be noticed that some few’ of Hewitson’s 
species are placed as synonyms of species previously desnibed by 
him, and this can he accounted for by the fact that, the types 
were from other collections and were returned to their owners, 
and that the insects seen by him later were not recognised as 
being already descril>ed. 

I have examined a large number of the types, many of which 
are contained in the British Museum, and Mr. Hodman has 
placed the whole of his collection in my hands for examination. 
This fine collection has been of the greatest help, in fact quite 
essential, containing .‘is it does many of Hewitson’s types, then 
in Bates’s possession, in addition to the unrivalled series from 
Central America. 

Mr. (Srose Smith, who now has some of Hewitson's types 
described from the Saunders collection, has kindly allowed me 
to Ikutow the specimens for comparison. 

Mr. Dukiniield Junes, who collected at Castro, Brazil, and 
some of whose* captures were descrilxat by Mr. W. Schaus, has 
also kindly permitted me to examine these and has lent me 
others for description. 

It is a fact worth noting that out of the large number of 
species described bv He wit son, only some .'15 (nearly all the types 
of which are in the British Museum) are not represented in the 
various private collections I have examined. 

The following species are included in the genus Thecla ” by 
Mr. Kirby in his Catalogue, but their identity is obscure. The 
numbers refer to his list: 

84 a, Hesperia chiton Fab. Described as with three tails. 
Donovans figure shows it with two ami a lobe. In my 
opinion without doubt ** T. phaieros L., $, highly 
coloured. Dr. Butler, in his ‘Catalogue of Fabrician 
Lepidoptera,’ p. 198, thinks not. The type appeals to 
be lost. 
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112. Hesperia dindus Fab. Type lost. 

163. Hesperia agrippa Fab. There are two specimens in the 
British Museum identified by l)r. Butler from Jones’s 
drawings. They are labelled Honduras.” They are 
not referred to in the 4 Biologist Cent ra li-Americana J 
under that or any other name. 

299. Papilio ixion Fab, In the British Museum there are two 

specimens so identified by Dr. Butler, but 1 know not 
on what authority. They are doubtfully distinct from 
Theda m-alhuin Bd. 

300, Papilio a tutor eon Fab. Type lost. 

308. Hesperia romulus Fab. Type lost. Donovan’s figure is 
bad and might refer to almost any species with a green 
under side. 

392. Papilio thmiyms Linu. 

469. Papilio nigrojlavm Goeze. 


The following species figured by Cramer and Stoll ere unknown 
to me, and do not exist in any of the collections which I have 
examined. They are mostly from Surinam and probably came 
from the interior of the country, viz.: -- 


ethemon Cr. 
aroyevs Cr. 
ismartts Cr. 
bitias Cr. 


I y cabas (Jr. 
ematheon Cr. 
phalattthus Ci. 
cetheyus Stoll. 


The following species described by Godart I am unable to 
make out with certainty, and unless the types can l>c found, 
I fear they will never be satisfactorily identified. The}' were 
descril>ed by God art in the genus Polyo/mnaius , viz.:- 

si n n is. stroph i us. 

bazochii . eryeus. 

neb is. me gar us. 

gabel us • 

T. bazochii has been identified as = T. thins liiihn., but the 
description is much too vague to allow of any certainty on this 
point. 


The following species are known to me only from the descrip¬ 
tions and figures, and are not contained in any of the collections 
which I have examined. They are noted here in chronological 
order:— 


T . dion Sehaller, Nafcurf. xxiii. p. 49,1.1. fT. 9,11). Figures too 
bad for identification. 

T. umfo'atus Hiibn. (possibly allied to T . parthenia Hew. 
which, as figured in B. C.-A., has a much shorter tail than 
He wit son’s figure). Locality given by Westwood and 
Hewitson in Gen. Diur. Lep. p. 485, is 44 Yucatan.” Not 
mentioned by Messrs. Oodman <fc Salvin in B. C.-A. 
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T. yaacanayari Walleng. 

T. mwfiites Herr.-SchafT. 
1\ maste Prittw. 

T. hirstria „ 

T. inima ,, 

T. meyamede Prittw. 

T. anti nous Feld. 

7\ nana „ 

T. din as Hew. 

7\ arola 

J\ yauna Boisd. 

T. thargelia Burin. 

T. nanidion ,, 

7\ phrguinea „ 

T. per alia M < >sch. 

T. heloisa ,, 

7 T . 


Puna Is., Ecuador. Tyjie 
Mus. Holm. 

Cuba. 

Brazil. 


Bogota. 

} Described from types in 
Boisd aval’s Collection. 
Costa Rica. Not referred 
to in Biol.(Centr.-A trier. 
A rgentina. 


Surinam. 


7'. fesna ,, ,, 

T. hianca 
T. apriea 

T. deria ,, , 

T. thenca ,, ,, 

7’. pro/uissa , „ 

7 T . tirrhtm Jamaica. 

7’. rtdmrata Stand. „ 

T '. Wefo Amazon. 

7 ? . (M icandra) sapho Stnud. Colombia. 

7'. ttUhoba Stand. Allied to T. a hoi Hat Hew. ((tritides 
Scbaus). but appears distinct. 

7\ or if) at a Weytner. Bolivia. Described as allied to 
T. o.i'idia Hew. and 7\ arria Hew. 

7\ftiga Dognin. Ecuador. 

T.joya v 

T. amatista ,, ,, 

7\ trernickei Robei. Brazil. 

T. sadiei Weeks. Bolivia. 

T, harrielta ,, „ 

T. frauds ,, ,, 

T, d ickiei „ ,, 


Of the species described by Lucas in Sagm’s ‘ History of Cuba ’ 
(1857), 7\ celida is contained in the Hcwitson Collection, but 
7\ aon, 7\ todas , 7\ paseo , and 7\ marius I have not seen. 

Of the species described by Mr. W. Schaus in the * Proceed¬ 
ings ' of the United States National Museum, vol. xxiv. (1902), 
and in which Museum the types are placed, examples of the 
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following have been given by the author to the British Museum, 
viz.: — 

T. taminetta Behans. T. foyi Behaus. 

T. rarta „ T. tigonia „ 

(=. T. argona Hew .). 7\ guzanta „ 

7\ biiiangula Seliaus. 7\ polama ,, $. 

T t bolima „ 

The specimens of T. binangala and T. bolima appear to be the 
two sexes of one species and fire both labelled Castro, Parana. 
The type of T . binangula is described from Peru, so possibly there 
is some error here. 

Examples of the following species are contained in Mr. Dukin- 
field Jones’s Collection and were determined by Mr. Behaus, 
viz.:— 

r I\ xorema Behaus. 

T. mnaltina „ 

7\ farm ina ,, (=? diemt Hew.). 

T. chilica ,, 


Of the remaining species 
certainty the following :— 

7\ giapor Bella us. 

7\ carlo „ 

7\ nugar ,. 

7\ air ana „ 

T. talama „ 

T. normal al ,, 

7\ malta „ 

7\ vomiba ,, 

T. vieca „ 

7\ rickmani „ 

T. zarkvitzi 
T. epopeodes „ 


1 am unable to make out 

7\ conorcria Behaus. 

7\ enrtira ,, 

T. tella 

J\ chahima „ 

T. echinita „ 

7\ qnadala ,, 

T. iUex 

T. host is „ 

7\ foster a ,, 

T. hanckena „ 

7\ humber ,, 


with 


Amongst the collections before me are specimens which appear 
from the descriptions to be referable to several of the above-named 
species, notably T. nugar , T. guadeda , and T. host is. These 1 ha\ e 
refrained from describing, but it is quite possible that when tliev 
are compared with the types tliey will prove to be distinct, and 
1 hope on some future occasion to be able to examine these 
types. 

Thecla. 

Thecla splendor, sp. n. (Plate XXXI. fig. 4.) 

Female. Allied to T. tuneta Hew . *, which it closely resembles 
on the upper side. On the under side it differs in possessing 
a curved, black, ultmmedian band on the fore wing, inwardly 
edged with whitish, and in the median band on the hind wing 

* T . tuneta Hrw. Ill. P. Lep. p. 71, pi. 28. 14,15. 
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l>eing broader, placed further from the base, more concave, 
and more sharply angled to the anal margin. There is also a 
submarginal indistinct dark shade which is not present in 
T. tunela Hew. 

Expanse 1 ,** 0 inch. 

Hah. Colombia. 

Type, Mus. Oxfoi.l, No. jjy’. Collected 1848-1857 by H.M. 

Vice-Consul Edward W. Mark, and presented to the Museum in 
1901 by Mr. K. W. Mark. 

The type, which is the only specimen 1 have seen, is not in 
very good condition, having lost its antenme and abdomen ; but 
enough remains to show that it is a very distinct species, and 
1 believe unnamed. 

Theola (JABKIKLA. 

Papilio (jahriela Cr. Pap. Exot. i. pi. (>. figs. C, 1) (1775) (net* 
(lodart). 

Mr. Hodmans collection contains examples of this species from 
Ega. It is entirely without the patch of differently formed scales 
on tin* upper side of the fore wing, ami is so figured by Cramer. 
It was so identified by Bates, and 1 l>elie\e quite correctly. 
(Jodart. described it as )ia\inga large silky spot, and was followed 
by Hew itson in bis determination. 

Theola sumptuosa, sp. n. (Plate XXXI. fig. 5.) 

Polpurn. (jahriela (halt. Enc. Metb. ix. p. (>22, no. 18 (1825). 

Thvdo (jahriela llew r . 111. I). J^ep. p. 72, pi. 27. fig. 7 (18G5). 

Male, Allied to T. (jahriela (V., but differs in possessing a 
large silky patch of differently placed scales on the fore wing, 
situated on the disc of the wing and extending lielow the median 
ncrvule hut not into the cell. On the under side of the hind 
wing the dark Iwind is outwardly bordered by a single white band 
varying in width, whilst in T. (jahriela Cr. there are two distinct 
white bands. 

Expanse 21 inches. 

Hah. Espiritu Santo. Brazil (Mas. Druce) ; S. Paulo, Amazons 
(Mas. (rod man). from Bates's Collection. 

Type, Mas' ltruce. 

The specimen in the British Museum which was figured by 
llewitson as 7\ (jahriela Cramer is a representative of this 
sjHX’ies. 

Theola oanbidus, sp. n. (Plate XXXI. figs. 1 o,2 J.) 

Male. Allied to the preceding, T. mmptnosa , but differs in tlie 
silky patch l>eing produced along the lower wall of the cell 
almost to the base. On the under side the black max-kings are 
clear and distinct, and there is a good deal more black towards 
the aji>ex of fore wing. 

Female . On tlie upper side the apex of the fore wing is broadly 
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black, and there is a large oval spot at the anal angle of the hind 
wing. On the under side the anal angle of the hind wing is very 
heavily marked with bright red, in the centre of which are two 
blackish spots. 

Expanse, d 2^, $ Mfjy inches. 

Hab. Rio Minero, Muzo, Colombia, 2500 feet (Wheeler), 

Types, Mus. Goilman. 

The differently shaped silky patch on the foie wing of the male 
serves to distinguish this insect from its allies. 

Thecla ornatrix, sp. n. (Plate XXXL fig. 5 d •) 

Male. Allied to the preceding, T. Candidas, rather less brilliant 
and with the silky discal patch arranged much as in that species, 
but with the addition of a large, elongate, sept rate patch occu¬ 
pying the outer half of the cell. On the under side of the hind 
wing the black band is divided by a sinuous whitish hand from 
the costa. 

Female. On the upper surface the wings are dull brown, with 
the discal areas suffused with dull blue, and on the under surface 
the basal areas only are green. 

Expanse 2^ l 0 - inches. 

TTab. Rio Deinerara, British Guiana. 

Types, Mus. Druee. 

Also allied to T. sjnntsa Moseh. Verb, zool.-bot. Oes. Wien, 
xxvi. p. 298, pi. fig. 2, but has many points of distinction. 

Thecla floralja, sp. n. (Plate XXXL fig. 6.) 

Male. Allied to T. tagyra Hew. # , with the silky patch on the 
fore wing not extending over the upper half of the cell of 
the fore wing as in that species, but is distinctly bordered by its 
walls and running along the median nervure halfway to its base. 

Expanse i A inch. 

I fab. Maranham (Belt). 

Type, Mus. Godman. 

Differs only from T. tagyra in the position and extent of the 
silky pitch. Staudinger has figured this insect as T. tagyra in 
his Exot. Sclimett. (1888). 

Thecla dorcas, sp. n. • 

Male. Allied to T. danto Druee, and, like that insect, with a 
linear black margin only, but with the apical and outer marginal 
areas much darker and richer blue. 

Female. Differs from that sex of T. damn in having narrower 
brown margins to both wings on the upper side. 

Expanse as T. damo. 

flab. Vina, N.W. Peru, 5500 feet (0. T. Baron). 

Types, Mus. Godman. 

This insect, which by some entomologists would be doubtless 
considered as a subspecies of T. mar eyas Linn., differs from 

* Thecla tagyra Hew. III. 1). Lep. p. 73, pi. 28. figs. 20, 21, 
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T. damo in the same way as T. n/bele G. «fc (lifters from 
typical T . rnarsyas. 

TllECLA TROC'lirs, sp. 11 . (Plate XXXI. fig. 7.) 

Male. Allied to T . erouos mihi +. Upper side brilliant shining 
green, with the apex and outer margin of fore wing black. 
Under side, ground-colour paler than in T. erouos , with the 
metallic greenish-blue suffusion confined more to the lower disca.1 
areas in the fore wing; the ultramedian line much shorter on 
the fore wing, and with a distinct dark red, bbtck-pupilled, sub- 
marginal lunule between the lower median nervules on the hind 
wing 

Expanse lj*-, inch. 

Hah. Rio Minero, M uzo, Colombia, 2500 feet ( Wheeler). 

Type, Mus. Godmaii. 

Roth T. erouos and T. trochas belong to a group which has not 
been found in Central America, but in appearance are much like 
T. heraclides Godman it Salvin, but have however no tails and no 
trace of a brand. 1 have figured the type of T. erouos on 
PI. XXXI. fig. 9. 

Thecla Vi IlESCO, sp. n. 

Male. Allied to T. lisas Stoll and, like that species, has no 
brand, but the upper side is a dark brilliant green and the bordeis 
are wider and less distinctly abrupt. On the under side the 
markings are much the same, but the whole of the fore wing is 
suffused with brilliant opalescent green excepting towards the 
apex, and the ultramedian line is almost obsolete. The under 
side of the abdomen is pale straw-colour. 

Expanse 1-j'o 1^ inch. 

Hah. Maranham. 

Type. Mus. Godman. 

1 have compared this and the following species to T. I ism , but, 
although the markings are much the same, they present a more 
robust a pjawtrance. 

Thecla thoteinos, sp. n. (Plate XXXI. fig. 8.) 

Male . Allied to T. riresco mihi, but upper side brilliant shining 
indigo-blue and fore wing below opalescent blue in place of green. 

Expanse li inch. 

Hah. Quonga, British Guiana (//. Whitely). 

Type, Mus. Godman. 

Thecla chines, sp. n. (Plate XXXII. figs. 1 $ , 2 $ .) 

Male. Upper side : shining purple-blue, colour of T. paphlagou 
Feld. Fore wing: apex and cilia narrowly black, a square brown 
band occupying the further end of the cell. Hind wing: the 

* Thscla cybeh G. & S. f P. Z. S. 1896, p. 516. 

t Thecla eronos H. H. Bruce, Knt. Mo. Mag. 1890, p. 161. 

X Papilio Hsus Stoll, Supp. Or. pi. SH. 2, 2 h (1790). 
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costal margin narrowly dark brown. Tlie anal angle to the ba.se 
of the tail is rather broadly black, with a distinct bright green 
anteciliary line and a green crescent-shaped spot on the inner 
portion of the lobe. The under side is brownish black, darkest 
ou the bind wing and towards the centre of the fore wing; the 
basal areas of both wings are broadly shining emerald-green, and 
there are four narrow shining green ultramedian lines on the 
hind wing, the anteciliary line being the most prominent. 

Female. Upper side dull shining slaty blue, with aj>ex and 
outer margins brownish black; bind wing with the green anal 
markings as in male. Under side paler than in male, with the 
green lines of the hind wing (excepting the anteciliary line which 
is prominent as is also the green above the black lobe) almost 
obsolete; the basal areas of both wings are entirely without the 
green. 

Expanse. $ 14 lij inch. £14 inch. 

Hob. Colombia, Rio Minero, Muzo, 2500 feet ( Wheeler ); Bogota 
(Mas. Druce <(' JIM. ex roll. Crowley). 

Types, JVlus. Cod man. 

Perhaps nearest to T. hetnon Or.*, blit not very nearl> allied. 
The brand is smaller and more prominent. 

Thecla numex, sj). n. (Plate XXXJ1. tigs. 4 5 £ .) 

Male. Upper side: fore wing and basal half of hind wing 
opalescent greenish blue, deepest towards Rise. Fore w ing with 
the costa narrowly and the apex and outer margins more broad 1\ 
black. Hind wing with a dark mark at the apex and a dark 
mark between the nervules near the anal angle, with its outer half 
white and the dark stripes of the under side showing through 
distinctly. Under side with prominent white and brown stripes 
arranged as in T.phydela Ilew.f, but more prominent and without 
the short w hite band which commences ou the costa near the base 
on the hind wing ; the yellow' area at the anal angle is less, 
l>eing confined between the lower median nervules. Cilia of both 
wings pure white on both surfaces. A linear dark brown glandular 
patch on base of lower median nervule of fore wing occupying 
about half its length from its origin to outer margin. 

Female. Upper side pure w hite, with the costa, apex, and outer 
margins broadly brownish black, as is also the outer margin of 
bind w T ing which, however, encloses a distinct white line just 
within the black anteciliary Hue. Under side as in male, but 
inner margin of fore wing more broadly white on the disc. 
Cilia of both wings brownish on both surfaces, but whitish 
towards anal angle of bind wing. 

Expanse, <$ l-$ f , £ 1£ inch. 

Hah. Roraima, British Cuiana (//. Wh t tel if), 

T> pes, Mus. Godina n. 

The type s}>ecimen.s are the only ones I have seen of this 

* Tapilio hem on Cr. Pap. Exot. i. pi, 20. D, E (1776). 

f Thecla phydela Hew. Ill. I). Lt?p. p. 84, pi. 88. %s. 64-60. 



1907.] BUTTERFLIES OF THE FAMILY LYC.EXJDA5. 575 

beautiful species. They are in fine condition. It. is u much 
larger insect than T. phydela, and in colour it resembles 
T. yihherosa Hew. 

Thecla amplitudo, sj). n. (Plate XXXJ7. fig fi.) 

Male. Differs only from T. try ides Feld, in the black borders 
being about half as wide and in the blue being of a decided 
violaceous hue. 

Expanse 1) inch. 

Hah. St. Jago, Ecuador (Jiackley). 

Type, M us. Godman. 

Tliere are three males in Mr. Godman's collection. It doubt¬ 
less takes the place of tin* Colombian T. try ides in Ecuador. 

Thecla barha, sp. n. (Plate XXXII. fig. 5.) 

Male. Cpper side : uniform brilliant shining blue, with the 
costa, apex, and outer margins black. Under side rich chestnut- 
brown, shading to pale greyish along the inner margin of fore 
wing. A distinct inwardh-black-bordered white line crosses the 
fore wing obliquely about the middle from the costa to the lower 
median nervule. There is a similar line on the hind wing much 
angled below the centre and then running to the anal margin ; 
beyond this is a submarginal line composed of whitish ]unifies 
outwardly bordered with black. At the anal angle there is a 
small black spot above which are dusted grey scales. Cilia 
reddish brown on both surfaces, whitish at anal angle where they 
appear to be tipped with black. 

Expanse 1.] inch. 

Hah. llio Minero, Muzo, Colombia, 2500 feet (Wheeler). 

Type, Mils. Godman. 

Perhaps allied to T. cyda G.«fc K.*\ but is quite different below\ 
It is without a brand. 

Thecla pauper a. 

Pseadohjctemt pan pern Felder, Reise Nov., Lep. ii. pi. 51 
fig. 15.?/ 

Hah. Bogota, Colombia ( Felder <(• Jt.Jf.). 

The British Museum Collection contains a pair ($ $ ) of this 
rare species, which arc the only examples I have seen. 

The upper side of the male is a uniform dark shining green, 
with narrow' black margins and without any dark patch of scales 
or brand on the fore wing. On the under side the dark hands 
are rather narrower and less distinct than in the female, which is 
described and well figured by Felder. 

Thecla iiarkietta. 

Thtcla karri etta Weeks jun., ‘ Canadian Entomologist,’ xxxiii. 
no. 11 -(1901); 111. Diur. Lep. p. 45, pi. 11. fig. 2 (1905). 

Hah. Bolivia ( Weeks). 

* Thecla cyda Q. & S,, B. C.-A., Lop. Rhop. vol. ii. j> 23, pi. 53. %<». 15, lit (ly«7). 

Proc. Zool. Soc. —1907, No. XXXTX. 59 
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Tliis insect appears to be very closely allied to T. pa opera 
Feld., and the markings of the under side seem to be much the 
same, but on the upper side the wings are described as dark 
lustrous blue with the basal area of the fore wing dusted with 
greenish blue. 

It is known to me only by Mr. Weeks's description and figures. 

Tiiecla comas, sp. ii. (Plate XXXI1. figs. 8 ^,9 2 •) 

Male . Allied to T. ion milii *, from which it differs on the 
upper side by having somewhat wider dark outer marginal borders, 
and on the under side in the fore wing being entirely without 
the large opalescent blue patch on the discs. The hind wing 
differs from that of T. ion in the third transverse pale blue line 
(counting from the base) being without the thick blue dusting on 
its outer border. 

Female, Much the same as male above, but black margins are 
broader and on the under side the ground-colour is paler and 
redder. 

Expanse 1 inch. 

Hah. Rio Minero, Muzo, Colombia, ‘2500 feet ( Wheeler). 

Types d 2, Mus. Godman. 

There is also a male in the Hewitson cabinet (where it is placed 
with T. cry kies Feld.), but without locality. 

Careful examination reveals a large elongate o\nl patch of 
differently placed scales, situated over the outer half of the cell 
and beyond, on the fore wing of the male of both this species and 
of T. ion. T. cry ides is entirely without this patch. 1 ha\ e figuied 
tlie type of T. ion on PI. XXXJX. fig. 7. 

Tiiecla platyitera. 

rseudolyccenu, platyptera Felder, Reise Nov., Lep. ii. p. *246, 
pi. 28. tigs. 6, 7 (1865). 

Mieandra platyptera Stand. Exot. Schmett. p. 288. pi. 97. 
Recorded by Felder from Venezuela ami Rogota. The type 
from Venezuela is now in Mr. Godman’s collection and was 
formerly in the Kaden Collection. As figured by Staudinger in 
his Exot. Schmett. (from Peru), it is smaller, and the lines on the 
hind wing below are somewhat different and no dusting of white 
scales is shown. Schatz has made it the type of his genus 
Mieandra. A close examination of the tarsus of the fore leg 
shows that the fusion of the joints is very complete and that there 
is an entire absence of claws, whilst the lower surface supports a 
double row of large spines set close together. The female is 
unknown. M . (?) sapho Staud. id. p. 289, pi. 97, stated on the 
plate to be a male and in the letterpress to he a female, is probably 
not closely allied, if indeed it belongs to the same group of the 
Lycaenhlse. I have never seen a specimen. It was received from 
the San Juan River, Colombia. 

* Theda ion H. H. Drucc, Eat. Mo. Mnj?. 1B90, p. 151. 
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TlIECLA ('ll LA MV IJEM, sp. II. (Plate XXXII. fig. 10.) 

Male. Allied to T. aada Hew., but blue areas above are of an 
indigo shade, find the oost.nl margin of fore wing and apex, outer 
margin, and anal jingle of bind wing are much more broadly 
black. On t he under side the arrangement of the linear trans¬ 
verse markings is much the sumo, hut the two outer whitish shades 
are more prominent in both wings, and on the hind wing the 
diseal markings appear to be doubled or dusted inwardly with 
whitish scales. 

Expanse ]'f t inch. 

I/ah. Pozuzo, Peru. 5000-0000 feet. 

Type, M us. 1 )ruce. 

Tuecla th a ha. 

Theda thara Hew. ill. l)iur. Hep., Lycienidie, p. 85, pi. 52. 
figs. 45, 40, { ? . 

Theda /edia (los.se, Entomologist, vol. xiii. p. 205, pi. 2. 
fig. 5, V • 

Hah. Uio de Janeiro ( Hea \) ; Paraguay (OWvo). 

There is no douV>t that Cosse has described the female. 
Ills t\pe, which is now in the British Museum, is in had 
condition and stained, hut enough of it remains to prove that it 
is T. thara Hew. The figure given in the * Entomologist’ is a 
had one. 

Tm:< la anna, sp. n. (Plate XXXIII. tig. 2.) 

Male . Upper side brilliant shining light blue, with the costa 
narrowly ami the apex and outer margin of fore wing and the 
apex and outer margin of hind wing broadly brownish block. 
Underside Fore wing pale opalescent blue, richest towards the 
centre of the disc; the costa, apex, outer and inner margins 
brownish grey ; the apex and outer margin dusted with whitish 
scales. Hind wing: ground-colour brown, mottled irregularly 
with dark brown and more especially towards the anal angle with 
yellow blotches, the whole ground being dusted with whitish 
scales; a paler blotch near the middle. Thorax above bluish, 
covered with bluish hairs, ns art; the wings towards the al - 
dominal margin, Vk«Iow brown. Uilia on both surfaces reddish 
brown. Abdomen reddish. Legs brown, white-spotted. Palpi 
black, thickly clothed with hairs; the terminal joint veiy 
small. 

Expanse 1 y' 0 inch. 

Hah. Interior of Colombia (Il7*er7«r). 

Type, Mus. Hodman. 

This beautiful species is not nearly allied to any described and 
belongs to a group by itself. It is without any brand or silky 
patch. The type appears to be slightly torn towards the anal 
angle of hind wing, so that the figure does not represent it in 
quite its natural perfect state. 

59* 
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Thecla can doe, sp. n. (Plate XXXT11. fig. 1.) 

Male. Allied to T. Joxnrhia Feld., and with the small black 
brand on fore wing as in that species, but smaller, and on 4 the 
upper side with the blue areas darker and more extensive. On 
the under side the basal half of the fore wing is plain greyish 
brown, not dusted with ml as in T. lo.rarhta. 

The shape of the hind wing is entire] \ different, the anal angle 
being produced to form one short broad tail without any pro 
jeeting lobe. The tail is dark reddish brown, and this brown 
colour runs partially along tin* anal margin. 

Expanse 1-1 { ] C) inch. 

1Tab. Hnancabamha, X. Peru, 5000 10,000 feet. 

Type, Mus. Druce. 

We have several specimens agreeing with each other, and 1 
have found two in the Hew it sou cabinet in the British Museum, 
labelled Ecuador and placed with T. alumna Hew., which is 
another species with a distinct lobe-like appendix. 

Thecla hyela, sp. n. (Plate XXX111. tig. 4.) 

Male. Upper side uniform shining greenish blue, with the apex 
and outer margin of fore wing broadly and costal margin to 
cell-wall brownish black. Apex of bind wing brownish black, 
gradually narrowing to anal angle. Tinder side - -Fore wing 
brownish grey with a darker ultramedian hand and some 
marginal shades; the lower discal area is shining olivaceous, 
and from the base reaching to the junction of the median ner- 
vules and partially into the cell is a streak of opalescent greenish 
blue. The hind whig is pale greyish with darker mottlings and 
marbled with dark red towards the base and outer margin, and 
with a central red zigzag line from the costa to the abdominal 
margin. The palpi are clothed with long lmirs and the terminal 
joint is very small and completely covered hv them. There i.s no 
brand on the fore w ing. 

Expanse 3 inch. 

Hah. Ecuador. 

Type. Hew r . Coll. British Museum. 

Allied to T. arria Hew.*, but larger, bright blue abo\e, and t he 
marbling on the hind wing below red, not brown, and differently 
placed. 

Thecla tyerius, sp. n. (Plate XXX11I. fig. 3.) 

Male. Upper side uniform dull blackish brow n with the kasul 
areas, more especially on the hind wing, pale shining blue. An 
elongate, paler brand at the end of the cell in the fore wing. 
Under side brownish grey; hind wing dusted with dark red scales, 
and with red linear markings arranged much as in T. mirma 
llew.t; on the fore wing, which has an ultramedian and a sub- 
margmal lunular line, is a discal streak of pale opalescent blue, 

# Thecla arria How. Ill. Diur. Lap. p. 213, pi. 85. %s. 720, 730. 
t Thecla mirma How. Ill. Diur. Lop. p. 212, pi. 85. 718-720. 
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dearest at the base ami becoming obsolescent along the inner 
margin. 

Expanse 1 .T indi. 

JJab. Ecuador. 

Type, Hew. Coll. British Museum. 

Probably not very nearly allied to 7 r . minim as that species is 
without a brand. 

This and the preceding T. ht/bla were placed at the end of the 
series of Theda bv Hew it son, and lie would doubtless have named 
them had he been able to do so. 

TlIECLA AJL.ATI s, sp. ll. 

Malt'. Upper side pale blue of pinkish-brown tinge, opalescent, 
with costal, apical, and (inter margins blackish brown. Cilia of 
both wings uniformh reddish. A small pah* brand at end of cell 
of fore wing. Under-side markings and colour much as in 
T. ealminicola Stand. Cilia uniformly reddish. 

Expanse 14 inch. 

Hah. Cajamarca, N. Peril, 11.500 feet (0. T. Harem). 

This may pro\e to be the same as 7\ (?) cuhtiiaicola Stand. 
(Iris, \ii. pi. 2. tig. b, 1894), but it is without the chequered 
fringes and has an even dark border to the fore wing above. 
One specimen before me is without the orange on the disc of the 
fore w ing below and the pale blotches of the hind wing are also 
absent. 

Tunc la sr r iti us. 

I'semlolj/ctrua sjmrias Feld, lleise Xo\.. Lep. ii. p. 250.pl. 51. 
figs. 25, 24 (1805). 

Theda dalasa Stand. Exot. Schinett. p. 28b, pi. 97 (as doh/las 
Or.) (1888). 

Both described from Venezuela. Staudinger compares his 
species with Cramer's doh/las, hut does not mention P. spavins 
Feld. They are certainly the same species. Mr. Kirby in his 
Catalogue (p. 585) considered 7 T , sparias synonymous with 
doh/las . 

Theula talayiu Hew., \ar. uastitas, nov. 

Male. Differs from typical T. talai/ra Hew.* in the blue upper 
surface being duller in tone and in having broader black apical 
margins. On the under side the ground-colour is pale grey in 
place of pure white, and the anal angle of the hind wings is more 
heavily marked with red. 

If ah. Para (/>*. M. Call .); Espiritu Santo, Brazil {Hew. Coll. 
H. M.\ 

This may prove to he a distinct species, as it has a very different 
appearance below. The Hewitson Collection contains two speci¬ 
mens which were placed with T . Imra Hew., an insect, which has 
a large brand on the fore wing. 

* Theda tahxyra Hew. i)e»c bye. p. 1 (1808). 
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Thbcla axioms, sp. n. (Plate XXXI11. tig. 5.) 

Male, Differs from T. heera Hew.* in being without Ihe bin ml 
and in the outer margin of fore wing being .straight. Upper side 
shining indigo blue, greenish on the hind wing. Fore wing' 
apex and outer margin rather broadly black. Hind wing : costal 
margin and apex black, narrowing towards anal angle; abdo¬ 
minal fold pale grey. A minute red spot at anal angle. Under 
side much as in T. heera ; markings more slender; linear band on 
fore wing bent outwardly from costa. 

Expanse 1-jb inch. 

/lab. Surinam. 

Type, Mus. Druce. 

Til EC'LA < 'ASTI Ml >N I A. Sp. li. (I ’late X X XI11. fig. ().) 

Male. Upper side rich purple-blue, much like T. heera Hew., 
but without any brand on the fore wing and with very narrow 
black apex and linear black outer margins. A distinct red spot 
at anal angle. On the under side the ground colour is paler ; the 
markings, which are arranged as in T. heera , are more slender and 
the red areas are more restricted. 

Expanse 11 inch 

Hah. Interior of Colombia (./. Carrier). 

Type, Mus. Druce 

Distinguished by the absence of a brand and theierv narrow 
black margins. 

Thbcla atexa. 

Theda atena Hew. 111. Dim*. Lep. p. 92, pN. .‘>7, 58. figs. 9.‘J, 101. 

Mr. Hodman’s collection contains a good series and we ha\e 
specimens from Kspiritu Santo, Brazil. The \arietv referred to 
by Hewitson is now in Mr. Hodman’s col lection and is <piite an 
ordinary form. 

Thbcla geba. 

Theda <jelo Hew. Ill. Diur. Lep. p. 198. pi. 79. figs. (HI, 042 
(1877), rf! 

This species, as stated, is very near to T. atena Hew., the 
principal difference )>eing the more extensive band on the posterior 
wing below*. The type, w hich lias been kindly lent to me by 
Mr. Grose Smith, is, so far as i am aware, unique, and its habitat 
has not been recorded. 

Thbcla melleijs, sp. u. (Plate XXX1IJ. fig. 7.) 

Male. Allied to T. atena Hew., but the blue aieas are much 
less brilliant and less extensive, being confined to the basal half 
on the fore wing; it has also a broad black apex and outer margin 
on the hind wing. The under side is marked as in T. atena. The 

* Thecla heera How. 111. Piur. Lep. p. 161, pi. 641. %>. 3RU, Ml (lH7i . 
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brand on the forts wing above is in the same position as in 
T. a ten a. 

Expanse inch. 

If ah. Rio iVlinaro, Muzo, Colombia, 2500 feet {Wheeler). 

Type, Mus. (Iodman. 

Although the markings on the nuclei* side do not differ from 
those* of T. ate an, the upper side is so different that 1 venture to 
separate it. 

Tuecla kloreus, sp. n. (Plate XXXIII. fig. 8.) 

Male. Closely allied to the preceding. T. welled#, will the blue 
areas on t.hcs upper side* slightly more evteushe. but of a brilliant 
shining hue. that of the* hind wing being paler. On the under 
side the* markings arc* much the same, but the ground-colour 
isdajker and plumbeous, the* outer margins of both wing* arc 
distinctly mipreous, and the broken white linear band on the 
hind wing is much less angled. Brand as in 7\ atena Hew. 

Expanse* 1 ^ inch. 

If ah . Tapajos, Amazons { Bate #). 

T\pe, Mns. <Iodman. 

I >oubtloss considered by Bates as distinct, as it has one of his 
labels attached but without a name. 


Thkcla uemmy, sp. n. (Plate XXXI11. fig. it) 

Male . Allied to T. mini/ia llew*.: brand in same position but 
oval in shape. Upper side : the purple areas of about equal 
extent, but deeper in tone. Under side: ground colour deeper 
m colour with red basal blotches as in T, winyia. but without the 
double white blotch on the costa of fore wing adjoining the red 
basal blotch, and with an additional red blotch on the hind 
wing situated at the base* of the abdominal margin. 

Expanse 1 \ inch. 

If ah, Rio Nupo, Peru (Wit it ehf). 

Type, Mus. (Iodman. 

Appears quite distinct from any described species. 

Tuecla forthtra, sp. n. (Plate XXXIII. fig. 10.) 

Male . Allied to the preceding, T. tjmnna y but with the brand 
circular and the black apical area of fore w ing above rather more 
extensive. Under side: ground colour of hind wing is dark 
straw-colour, in great, contrast to the plumbeous brown of that 
of the fore wing, which lias the white oblique central band 
inwardly edged with black ; there is a short., broad, red costal 
dash at the base of the fore wing and a similar but larger dash at 
the base of the hind wing, adjoining which is an eye-like marking, 
formed of a jet-black spot almost encircled by a white ring with 
some bluish scales. The medial and anal markings are prominent, 
and there is an extra small spot above the apex close to the 
margin. 

Expanse I.j inch. 
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Bab. Bogota, Colombia (Wheeler), 

Type, Mus. God man. 

A very beautiful species with many points of distinction. 

Thecla ravus, sp. n. (Plate XXXIII. fig. 12.) 

Male. Allied to T. minyia Hew., with the brand circular and 
smaller. Upper side with the blue areas paler, more saturated and 
somewhat less extensive. Under side uniform russet-brown 
shading to dark greyish towards the disc of the fore wing and 
broadly pale grey along its inner margin. On the fore wing is 
an oblique central whitish band, commencing on the costa (where 
it is broadest) and ending about the centre of the disc. On the 
hind wing, near the costa and towards the base, is a small, 
distinct, white spot edged inwardly with black ; an ultramedian 
sinuous line also inwardly edged with black; a dark spot at the 
extreme anal angle and above this patches of bluish and yellowish 
dusted scales. Abdomen greyish above, pale below. Frons 
russet-brown. 

Expanse 1£ inch. 

Hob. Amazons ( Wallace). 

Type, British Museum. 

Thecla color, sp. n. (Plate XXXIII. fig. 11.) 

Male . Form, size, and general appearance of T. athyinbra Hew ., 
but blue brighter and more clearly defined without any brands 
as in that species, but on holding the insect before a strong light, 
a large dark patch can be discerned occupying the outer half of 
the cell of the fore wing. Under side much paler, the pinkish 
basal areas scarcely discernible, and an additional ultra median 
linear band of lunules in the fore wing. 

Expanse Id inch. 

Hob. British Guiana (Whitely). 

Type, Mus. Druce. 

There are also two specimens in Mr. God man's collection 
captured by Whitely at Aunai, on the Essequibo River, in the 
same country. 

This is an interesting species and, although it is without the 
distinct double brand of T. athymbra , is probably allied to it. 

Thecla amplus, sp. n. (Plate XXXIII. fig. 13.) 

Male. Allied to T. ophelia Hew.* Brand smaller, black, and 
much less prominent. Upper side: blue areas more extensive, of 
a more purple hue and less shining. Under side differs from that 
of T. ophelia in the red basal blotches being much reduced, so 
that the margins of the wings only are red, in having a distinct 
median costal spot on the hind wing outwardly edged with white, 
and in the marginal spot between the submedian nervule and the 
lower median nervule, which in T. ophelia is always black, being 
thickly dusted with light bluish scales. 

• Thecla ophelia H>vr. III. Diur. Lep. p. 110, pi. 46. %«. 209, 210. 
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Expanse inch. 

Hah. Cueuta, Venezuela. 

Type, Mus. Druce. 

Also allied to T. hyp sea (1. & S.*, from which it differs in 
Severn 1 pa rticulars. 

Tiiecla aurora, sp. n. 

Male. Allied to T. sista Hew.; blue areas of upper side lighter, 
brighter, and extending on the fore wing well beyond the large 
silky brown patch over the end of the cell. On the under side 
the ground-colour is very pale and the markings are much as in 
T. sista. 

Expanse 1 inch. 

Hah. Espiritu Santo and Ilio Grande, Brazil. 

Type, Mus. Druce. 

Several specimens showing no variation. 

Tiiecla armilla, sp. n. 

Male. Allied to T. jaat/nna Hew., but with the fore wing less 
elongate mid with the small silky patch situated on the median 
nervine at the end of the cell rather more prominent. On the 
under side the ground-colour is darker and the markings are 
much as in T. janlhiaa. 

Expanse KL inch. 

Hah. Rio ue Janeiro, Brazil. 

Type, British Museum. 

This insect in size and form is like T . sista Hew., but is without 
the large indistinct brand of that species, whilst in coloration it 
resembles T. janihiaa. There are tw T o specimens in Mr. Hodman’s 
collection, which were formerly in the Kaden Collection. They 
are without locality. 

Tiiecla cydonia. (Plate XXXIII. fig. U.) 

Theda cydonia H. H. Druce, Ent. Mo. Mag. xxvi. p. 152(1890). 

Hah. Colombia, Mus. Druce. Santa Marta and Interior of 
Colombia (If heeler), Mus. Godman. 

I have figured the type of this beautiful species. 

Thecla floscitlus, sp. ii. (Plate XXXIII. fig. 15.) 

Male. Allied to T. armilla , but with the blue areas much 
more extensive, of a dark purple hue and not so brilliant. 
Under side: ground-colour greyer w ith the markings, which are 
much as in T. sista , clearly defined. 

Expanse 1^ iuch. 

Hah. Espiritu Santo, Brazil. 

Type, Mus. Druce. 

On the upper side this insect has quite a different appearance 
from any of its allies. 

* TheeJa hyp*#a 0. & 8., R 0..A., Khop. vol. ii. p. 38, pi. 52. %*. 20, 21. 
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Thecla selika. 

Thscla selika Hew. Ill. Diur. Lep. p. 170, pi. 07. figs. 484, 485 
(1874). 

Hab. Theresopolis, Brazil (B. J/.); Castro, Parana (A\ 1K 
Jones). 

Mr. E. 1). Jones lias several specimen* of this species, which is 
nire in collections. It is doubtless allied to T. in-album * Boisd., 
but the blue areas on the upper side are much more extensive and 
there are differeneas below. 

Tiiecla stiktos. (Plate XXXIV. fig. 1.) 

Thecla stiktos H. H. Druce, Ent. Mo. Mag. xxvi. p. 151 (1800). 

Hab. Colombia. 

The figure is taken from the type. 

Thecla stigmatos. (Plate XXXIV. fig. 2.) 

Thecla stiymatos II. II. Druce, Ent. Mo. Mag. xxvi. p. 152 
(1890). 

Hab. Colombia. 

This and the preceding species were both captured by Mr. #1. 
Carder, when on an orchid collecting expedition in the interior of 
the country, and so far as I can ascertain remain unique. 

Thecla vibijdia. 

Thecla ribidia Hew. 111. Diur. Lep. p. 119, pi. 49. figs. 242, 245 ; 
Godm. & Salv. B. CVA., Rhop. ii. p. 44, pi. 55. figs. 15, 14. 

Thecla sociyena Hew. 1. e. p. 205, pi. 82. figs. 081, 082. 

After a careful examination (if the type of T. sociyena , kindly 
lent me by Mr. Crose Smith, 1 find that there are no points 
whereby it can be distinguished from the previously described 
T. ribidia. In the figure of T. sociyena the brand appears to he 
closer to the costal margin than in T. ribidia , hut this is not so 
in the specimen from which the figure was drawn. 

Thecla chlamys, sp. n. (Plate XXXIV. fig. 5.) 

Male. Allied to T. lyde (1. & 8., but with a small red spot at 
the anal angle above. Colour of 7\ ligurinu Hew. (in the 
under side it closely resembles T. lyde , but the ground-colour is 
more pearly, the red spots on the hind wing are less prominent, 
and the inner whitish line is less sinuous. 

Female . Upper side brown, slightly greyish blue on the discs, 
and a small red spot at the anal angle. Under side as in male but 
is paler. 

Expanse ly ff inch. 

Hab. 8. Paraguay { Perreus). 

Types, Mus. Godman. 

Distinguished at once from T. lyde by its colour. 

* Thecla m*a7bum Boisd. &• Leconte, L4p. Air>6r. Sept, pi, 96. 
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Tjjbola buccina, sp. n. (Plate XXXIV. fig. 4.) 

Male . Allied to T.voltinia Hew.; brand more circular. Colour 
approaches that of T. liyuruia Hew., but more steely; on the 
under side the ground-colour is a warmer shade of brown, and 
the inner white line on the hind wing appears to be nearer to the 
outer margin. 

Expanse 14 l ^ inch. 

Hah. ChnjMida ( If. H. Smith), Tapajos (Bates), Brazil. 

Type, Mus. Hodman. 

This insert was separated by Bates from its allies, but it does 
not appear to have been described. 

Tjiecla nitor, sp. n. (Plate XXXIV. tig. 5.) 

Male. Allied to T. pa actum Jlerr.-SchafT.*, which it resembles 
on the upper side. On the under side the ground-colour is rich 
plumbeous; there are no markings on the fore wing, and on the 
hind wing the inner white linear band is very prominent and less 
inclined to break up into sjK)ts ; the submaiginal row* of spots is 
almost obsolete and tin* red patches are much reduced; the 
extreme base of the bind w ing also is red. 

Expanse 14 inch. 

Ilah. Ega, Amazons (Bales). 

Type, Mus. Hodman. 

This may prove to be but an aberration of T. panctam. but it 
is so different in appearance on the under side that 1 venture to 
name it. 

Tiikcla murex, sp. n. (Plate XXXIV. fig. (5.) 

Male. Allied to T. mycon (1. Jr S.t On the upper side the brown 
Innud in the cell is much larger, the blue areas are much duller 
and darker, and the apex and outer margin of fore wing are broadly 
black. On the under side the ground-colour is lighter ami the 
linear band on the hind wing is less ungulate*). 

Expanse 14 inch. 

Hah. Rio Grande. Brazil. 

Type. Mus. Druce. 

Doubtless the southern representative of T. in peon . 

Tiiecla can in a; s, sp. n. 

Male. Allied to T. thyesta Hew. Upper side : fore wing dark 
brown, with a black brand at the end of the cell followed by a 
smaller, paler brand, the inner margin only pile opalescent blue; 
hind wing opalescent blue with the costal half dark brown. 
Under aide: ground-colour paler, marked much as in T. thyesta, 
but the linear markings fainter and apparently nearer to the outer 
margins and without the whitish shading towards the anal angle. 

Expanse 1 inch. 

Hah, Venezuela. 

* Theda punctum Herr.-Sch tiff. Sam ml. hub. Selmiett. ftps. 67-58. 
f Theda mycon G, & 8., B. C.-A., Khop. vol. ii. p. 48, pi. 63. tig». 20-22 (1887). 
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Type, Mus. Goilman. 

The type is the only specimen I have seen. It has a 
MS. name “ caninius Moritz ” attached to it and was formerly in 
the Kftden Collection. 

Thecla pharus, sp. n. (Plate XXXIV. fig. 7.) 

Male. Allied to T. thyesta Hew.; more robust and with both 
the brands larger. Dark opalescent bluish green, extending on 
the fore wing along the inner margin and reaching up to the cell. 
The hind wing has the costal margin, also the anal margin (except 
its pale edge) broadly and the outer margin very narrowly black. 
A small bright red spot at the anal angle. Under side : ground 
colour much darker and the linear bands straighter. 

Expanse inch. 

Hah. Parti, Amazons (/kites). 

Type, Mus. Godman. 

Thecla radiatio, sp. n. (Plate XXXIV. fig. 8.) 

Male. Allied to the preceding T. pharus and with two brands 
as in that species, but with the whole surface of both wings, 
excepting the diseal area of the hind wing which is dark purple 
from the base to the outer margin, dark blackish brown. On the 
under side the ground-colour is dark brown, the linear band on 
the fore wing is almost invisible, whilst that on the hind wing 
show’s clearly. The rod spot at the anal angle is replaced by 
a black one, whilst that between the lower median nervules has 
become very indistinct. 

Expanse 1$ inch. 

Hah. Para, Amazons (Bates). 

Type, Mus. Godman. 

Thecla munditia, sp. n. (Plate XXXIV. figs. 10 d, 11 $ .) 

Mah. Appearance of T. thyesta Hew\ ; smaller, with the blue 
areas of a slaty shade and in the fore wing confined to the inner 
margin. There is a very small brand at the end of the cell, and 
although the distinct black brand of T. thyesta appeal's to be 
wanting, a dull black patch may be discerned in its place on 
holding the insect up to a strong light. The lobe is small and 
black, and the tail, which is situated on the lower median nervule, 
appears to project at a right angle to the wing. The under side 
is clear pearly dark grey and the markings, which are distinctly 
defined, are much as in T. thyesta. 

Female. Upper side uniform dark brown, with two black 
marginal spots between the nervules at the anal angle and a 
small black lobe. Under side as in male, but ground-colour paler. 

Expanse d ? 1 inch. 

Hah. Bartica, British Guiana (H. S. Parish). 

Types, Mus. Druce. 

Not closely allied to T. thyesta Hew,, and probably belonging to 
another group. 
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Tuecla jactator, sp. ii. (Plate XXXIY. fig. 9.) 

Male. Upper side : fore wing black, a jet-black, large, circular 
brand at the end of the cell, bright shining blue along the inner 
margin for about two-thirds its length from the base, ami extend¬ 
ing upwards to the lower wall of the cell. Hind wing bright 
shining blue, with the costal margin black. Under side pearly 
grey, with linear markings as in T. thyesta , and two ml spots on 
hind w’ing as in that species. 

Expanse 11 inch. 

Hah. Paraguay {Perreus). 

Type, Mns. Druce. 

1 have compared this insect with T. thyesta Hew., but besides 
having only one distinct brand the outer margin of the fore wing 
is ven concave, consequently the apex is less acute. It is pro¬ 
bably not closely allied ami should. 1 think, be placed in a gioup 
by itself. 

Tjiecla OC'RISIA. 

Theda ocrisia Hew. Descr. of Theda, p. 5 (1868); 111. I)iur. 
Lcp.. Lvcamida*, p. 122, pi. 48. figs. 236, 235 (18(19). 

Theda peruviana Ersch. Trad. Russk. x. p. 57. pi. i. fig. 4 
(1870). 

Hah. Mexico to S. Paraguay. 

Tjiecla f.lsa. 

Theda elm Hew. Ill. Diur. Lep. p. 198, pi. 79. figs. 639, 640 
(lg77) - 

Hah. (Jhiriqui. 

Described from Staudinger’s collection and not referred to by 
Messrs. Godman k Kalvin in B. C-.-A., who, however, describe and 
figure another 2 from Chiriqui, also from Staudinger’s collection, 
under the name T. primno , vol. ii. ]>. 47, pi. liii. figs. 25, 26 (1887). 

I know* these insects only from the descriptions and figures and 
can detect no differences. 

Tuecla besidia. 

Theda hesidia Hew\ Descr. of Theda, p. 24, 2 . 

Male. Upper side : blue areas more extensiv e and shining and 
richer in intensity. A rather large, dark, pear-shaped brand 
situated at the end of and partly beyond the cell. Under side as 
in female, but ground-colour darker and red Imnds narrower. 

Hah. Chapada Campo, Brazil (H. 1L Smith). (6 9 Mur. 
Godnuin.) 

Hewitson’s type is also in Mr. GodinanV collection. 

Tuecla toiiris, sp. n. (Plate XXXIY. fig. 16.) 

Male. Allied to T. hesidia Hew. Upper side: blue areas darker 
and leas clearly defined aud steely in shade. Under side: ground¬ 
colour pale greyish brown without the purple shading of T. hesidia. 
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with broad whitish outer marginal shading to both wings and 
with the transverse bands sepia-brown. The red spot containing 
the black dot between the lower median nervules on the hind 
wing is wanting. 

Expanse 14- inch. 

Hab. Rio Grande, Brazil. 

Type, Mus. Druce. 

Tuecla obelus, sp. n. (Plate XXXIV. fig. 12.) 

Male. Allied to T. bagrada Hew.*; brand at end of cell smaller 
and circular and without the additional brand which in T. bagrada 
rests on the base of the median nervules. Upper side dark shining 
blue, very brilliant when held at an angle, with the apical half of 
the fore wing and the costal margin of the hind wing dark hi‘own. 
On the under side the ground-colour is darker and the red trans¬ 
verse bands are much as in T. bagrada , but that on the hind wing 
is more sinuous and continuous. 

Female. Upper side brown; under side, ground-colour paler 
and red bands more inclined to break up into spots. 

Expanse, <5 1 no 2 ly<> inch. 

Hab . Ohapada Campo, Brazil (//. II. Smith). 

Types, Mus. Godman. 

Much like T. bagrada on the under side, but very different 
above. 

Tuecla literatus, sp. n. (Plate XXXIV. figs. 13 14 2 .) 

Male. Upper side: fore wing uniform dark brown, slightly 
dusted with greyish-blue scales along the inner margin towards 
the base; a small, distinct, pale, oval brand at the end of the cell. 
Hind wing brown, the anal half, from the liase, shining opalescent 
cterulean blue. The abdominal fold broadly whitish. An ante- 
ciliary brown line, inwardly bordered with white towards the anal 
angle. An orange spot in the lobe which is thickly covered with 
whitish hairs. Cilia of fore wing brown, of hind wing whitish. 
On the under side the tmnsver.se bands and markings are arranged 
much as in r l\ bemlia Hew., but are very much narrower and are 
outwardly bordered by clear white, whilst the ground-colour is 
very much paler and without the plumbeous tinge. 

Female . Paler than the male, with the anal area of the hind wing 
on the upper side pale greyish blue, with scarcely any opalescence 
and with indistinct brown marginal spots between the nervules. 

Expanse, 2 1-jV inch. 

I fab. San Jose, Paraguay (Perrem). 

Types, Mus. Druce. 

This appears to be a common insect in Paraguay, Mr. God man’s 
collection containing a seines of 15 specimens. We possess several 
specimens, and there are specimens in the Crowley Collection in 
the British Museum, probably derived from the same source. 

* Theda bagrada Hew. I)escr. of Thecla , p. 22. 
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] have been unable to trace that it has been described, but it 
seems to be near to Theda nuyar Schaus, P. TT.S. N. M. vol. xxiv. 
p. 408 (1902). Mr. Godman’s collection contains a single male from 
Temax, N. Yucatan, wliicli appears to agree with Mr. Sclmuss 
description. T. literatus is much more strongly marked on the 
under side and the transverst* band on the fore wing is much 
straighter. It is also a larger insect. 

Thecla xorema. 

Theda xorema Schaus, P. P.8. Nat. Mus. vol. xxiv. p. 408 
(1902). 

Male. Allied to T. obelus, which it closely resembles on the 
upper side and is branded in the same position. On the under 
side the ground-colour is paler and the transverse bands are 
dark brown, and on the hind wing broken up into irregular 
spots, followed by a good deal of whitish shading. On the fore 
wing this band is notched inwardly at the upper radial, and 
beyond is a submarginal row of distinct dark lunules bordered 
with whitish and extending from the apex to the outer angle. 

Female. Dark brown above, strongly suffused with blue towards 
the base of fore wing and over the disc of the hind wing. Under 
side as in male. 

Expanse, 2 iVo inch. 

/lab. Rio Grande, and Castro, Parana, Brazil. 

Typo 6 , Mus. Druce. 

Since the above description was written Mr. E. D. Jones has 
lent me a specimen of T. xorema Schaus, which agrees with one 
in our own collection from Rio Grande and which is a female. 
The specimen 1 have described with a brand is exactly like it on 
the under side, and there can be no doubt that Mr. Schaus was 
mistaken in considering his type to he a male, unless, indeed, he 
has omitted to mention the brand. 

Thec la cauteh, sp. n. (Plate XXXIV. fig. 15 .) 

Male. Upper side* much like T. obelus, blue areas more slaty, 
outer margin of hind wing more broadly brawn and red anal spot 
large and prominent. Under side uniform clear brown. Fore 
wing: an ultramedian central bind composed of five confluent 
red lunules, outwardly bordered with pure white, the two lower 
lunules being detached and placed further inwards; beyond this 
band is a submarginal row r of bright red lunules faintly bordered 
inwardly with blackish. A dark anteciliary line. Hind wing: 
an ultramedian much-broken bind, commencing on the costa aud 
reaching to the abdominal margin, consisting of large bright red 
pitches, bordered inwardly and outwardly witli black and again 
with clear white. A large red patch above the lobe which is 
black, and a broad red marginal band, inwardly edged with black, 
commencing at the apex and gradually widening to the lower 
median nervule, where it contains a black dot on the margin. 
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A dark anteeiliary line. Cilia of both wings brownish, paler at 
the tips. 

Female . Upper side dark brown, the lobe orange-red and 
prominent. Under side as in 3 . 

Expanse, 3 $ 11 inch. 

Hub. Chapada Campo, Brazil {II. II. Smith), September- 
November. 

Types, Mus. Godnian. 

Mr. Smith obtained a good series. Mr. Godman’s collection 
contains a worn female which certainly belongs to this species, 
from Boraima, British Guiana ( Whitehf). 

Mr. E. 1). Jones has examples captured by himself at Castro, 
Parana. 

Tiiecla tiasa. 

Theda tiasa Hew. 111. Diur. Lep., Lycam. p. 122, pi. 48. figs. 
229, 230. 

Stated by Hewitson to be in his own collection, but is not now 
there, neither is it referred to by Mr. Kirby in his Catalogue of 
the Hewitson Collection. Mr. Godman’s collection contains a 
single! $ , formerly in the Kaden Collection, but without locality, 
to which is affixed a label in Hewitson’s handwriting “ tiasa Hew.,” 
probably this is the type. It agrees well with the figure. Mr. 
Godman also possesses a 3 which was formerly in Bates’collection 
labelled u tiasa” which is referred to in B. C.-A. ii. p. 52, in 
describing Theda or talas. 

Tiiecla exdera. 

Theda endera Hew. Ill. Diur. Lep., Lycam. p. Ill, pi. 42. tigs 
156, 157, 3- 

Theda thesiia Hew. Ill. Diur. Lep., Lycien. p. 122, pi. 48. 
figs. 231, 232, $. 

Hewitson described the 3 from the British Museum collection 
and the $ from his own collection, and an examination of tin* 
two types convinces me that they are the two sexes of one species. 

The orange anal spot on upper side of hind wing varies con¬ 
siderably, some specimens of both sexes in Mr. Godman’s collection 
being without it. 

Thecla buris, sp. n. (Plate XXXIV. fig. 18.) 

Male . Much like T. genena Hew.*, but with the shining 
greenish-purple areas of that species replaced by bright green, 
and with an additional small black brand placed within and at 
the end of the cell, on the fore wing, above. Under side as in 
T. genena . 

Female . Upper side brown, with an orange spot on the lobe; 
underside as in male but paler, and red areas on hind wing more 
extensive, 

* Theda genena Hew. 111. Diur. hep. p. Ill, pi. 44. fiffs. 185,18«. 



1907.] BUTTERFLIES OF THE FAMILY LYCiENHMB. 591 

Expanse If inch. 

Hab. Ega, Amazons (Bates). 

Types, Mus. Godman. 

The additional brand on the fore wing serves to distinguish this 
insect at once from T. genena ; it also appears to be alii cm l to 
T. illex Schaus, P. U. 8 . N. M. vol. xxiv. p. 419 (1902), from 
Colombia. Hewitson’s type is now in Mr. God man’s collection. 

Thkcla caltiia, sp. it. (Plate XXXIV. fig. 19.) 

Male. Upper side dark brown, the basal and discal areas thinly 
suffused with shining purple-blue. An oblique ovular sac-like 
brand occupying most of the cell of the fore wing, but not dis¬ 
tinctly apparent, with a longitudinal opening and enclosing large 
whitish scales. Under side much like that of T. stagira Hew.*, 
but the ultramedian line on the hind wing more sinuous and the 
red anal areas more develo|>ed, especially over the lobe. The lobe 
is very small and on its upper side contains a faint red spot. 

Female f. Upper side uniform dark brown, an orange spot at 
anal angle; under side as in male, but paler. 

Expanse, cT If 77 . 5 15} incli. 

Hab. Sant area i, Amazons. 

Types, Mus. Druco. 

Mr. Godman’s collection also contains a specimen (cf) for¬ 
merly in Bates’s cabinet, but the locality is not specified. 

The character of the brand is unusual and the cell of the fore 
wing is very short and narrow, and probably when these insects 
can be proj>erlv classified a new genus will have to be created 
for them. 

ThEOLA LEUCOPHjEUS. 

Ilithys levcophatus Hitbn. Zutr. Exot. Schmett. figs. 87. 88 , . 

Theda hakda Hew. I)escr. of Lvca»nida\ p. 7 (1868); 111 , I Mur. 
Lep. p. 175, pi. (19. figs. 508. 509,$ . 

Siderus parvinotus Kaye, Trans. Ent. Soc. 1904, p. 195. 

Mr. Grose Smith has kindly lent me Hewitson’s type of 
T. kalala ,, which was formerly in the Saunders Collection, and J 
have no doubt that it is the female of HUbner’s insect. Hewitson 
originally described it as a male, but when figuring it later (1874) 
described it as a female. 

I have found one other example in Mr. Godman’s collection 
from Para,which is probably the specimen referred to by Hewitson 
as being in Bates’s cabinet. 

T. leucophtew Hiibn., male, is common, but the female appears 
to l»e rare. 

Mr. Kaye has kindly lent me his type from Trinidad, which 
does not differ in any way from Venezuelan specimens from the 

* Thwlct stagira Hew. (*»3T. spuriua Hew.) Ill. Diur. Lep. p. 102, pi. 99. fig*. 
122,123. For synonymy of T. wmrina Hew., see Ann. Mag. Nat. Hist. ser. 7, 
vol. xv. (1906) pp. 194s 106, . 

Proc. Zool. Soc.—1907, No. XL. 
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Kaden Collection now in Mr. God man’s possession. It is evident 
from Mr. Kaye’s description of his species that he has wrongly 
identified T. dindymus Or., as he writes of the “ shape of the band ” 
( s brand). The Papilio dindymus Or. is an insect without any 
brand and is well known. 

Thecla nota, sp. n. (Plate XXXI Y. fig. 17.) 

Male. Allied to T. doryasa Hew.* and, like that species, with a 
large black brand in the cell and a smaller pale brand beyond. 
The under side differs in the ground-colour being pale straw- 
colour, with the ultramedian linear bands narrow and faint and 
in the hind wing less sinuous, in the absence of the marginal 
shades on both wings, and in the almost entire disappearance of 
the red blotches on the hind wing towards the anal angle. 

Expanse 1 inch. 

Hab. San Sebastian, Colombia (F. Simons). 

Type, Mus. God man. 

The type-specimen is somewhat rubbed on the upper side, but 
on the under side it presents a very different appearance to that 
of T. doryasa. 

Tuecla purpura, sp. n. (Plate XXXIY. fig. 20.) 

Male. Upper side : appearance of T. lencophceus Hiibn.; darker 
and with broader black outer marginal borders. The double brand 
smaller and inclined to separate. Anal fold dark grey. Under 
side pearl-grey, without the white irroration which is conspicuous 
in T. leacophceus ; fore wing unmarked; hind wing with the ultra¬ 
median linear band narrower and more inclined to break up into 
spots. Red spot at anal angle minute. 

Expanse 1$ inch. 

Hob. Espiritu Santo, Brazil. 

Type, Mus. Druce. 

Two specimens not showing any variation. It is also allied to 
T. hostis Scluius, P. U.S. X. M. vol. xxiv. p. 420 (1902), which 1 
should consider more nearly allied to T. hucophams Hiibn. than 
to T. tephrams Hiibn. The brand, however, is not in two distinct 
divisions as in that species and is much smaller. 

Tuecla nivepunctata, sp. n. (Plate XXX Y. fig. 1 ^ .) 

Male. Upper side shining indigo-blue; apex rather broadly and 
costa narrowly dark brown. A single, paler, pear-shaped brand 
at the end of the cell. A few red scales on the lobe; anal fold 
pale grey. Cilia of fore wing brown, of hind wing whitish 
towards anal angle. Under side rich chocolate-brown; fore wing 
broadly pale grey along the inner margin; an ultramedian band, 
commencing just below the costa and ending at the lower median 
nervule, composed of pure white lunules, inwardly bordered with 
dark brown, the two lower lunules being placed further out from 

* Thecla doryasa Hew. Ill. Dior. Lep. p. 179, pi. 70. figs. 627, 628. 
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the line; beyond is a submarginal row of dark lunules, inwardly 
and outwardly bordered with pale brown. Hind wing: two 
distinct white spots near the base, one placed near the costal 
margin, the other below it towards the centre of the wing; beyond 
these spots is a much-broken white macular band, broadest on the 
costa and becoming linear on the anal margin. An irregular 
series of pale lunnles and a darker brown apical patch. A fine 
whitish marginal line from the apex to the anal angle, followed 
by a black anteeiliary line. A black red-crowned dot between 
the lower median nervules placed some distance from the margin. 
Lobe black, partially crowned with white. A patch of bluish- 
grey scales on the margin between the lobe and the lower tail. 
Abdomen bluish above; pale yellow below. 

Female. Upper side as male, but duller; under side as in male. 

Expanse, ^inch. 

if ah. British Guiana, Surinam. 

Types, Mus. I)ruce. 

This is a well-marked species on the under side, but 1 am 
unable to trace that it has been described. It is not nearly allied 
to any with which I am acquainted. 

Thecla roRriiYUETicus, sp. n, (Plate XXXV. fig. 2.) 

Male. Upper side: brilliant shining ultramarine-blue; costa, 
aj>ex and outer margins broadly and clearly black. A moderate- 
sized oval brand at the end of the cell of fore wing. Under side 
rich plumbeous brown, paler along inner margin of fore wing and 
anal margin of hind wing. Fore wing without markings but 
bright red at the extreme lwise of the costa. Hind wing with a 
large oval white spot below the costal margin placed about half¬ 
way between the base and a large white patch which is situated 
on the margin above the apex. A discular band composed of 
sejMinified white sjK)ts and becoming linear and broader towards 
the anal margin. Whitish scales dusted over the anal area. 
Lobe black, small. 

Expanse 1+ inch. 

I fab. Rio Napo, Peru (Whitely), 

Type, Mus. God man. 

A very distinct insect, not nearly allied to any described form. 

Thecla oimelium. 

Theda cimelimn Gosse, Entomologist, vol. xiii. p. 203, pi. 2. 
fig. 2 (1880). 

flab. Paraguay (Terrene); Rio de Janeiro (If. H. Smith), Mus. 
Godman. Castro, Parana (E. D . Jones). 

As pointed out by Gosse in his description, this insect is very 
different from T. synceUm Or. on the under side, but no mention 
is made of its ciose relationship (if indeed it is distinct) to 
T. hebrams Hew* On the upper side I can find no points of 

* Thecla hehraas H«w. Ill, Biur. Lep. p. 104, pi. 43. fig*. 166,160. 

40* 
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distinction from that species, but on the under side the markings 
are leas clearly defined and the whole surface is more clouded in 
both sexes. Mr. Godnian has male and female T. kebrwm which 
were formerly in the Kaden Collection, there is a male in the 
British Museum, and we have a female from Espiritu Santo, 
Brazil. 

Mr. E. D. Jones has shown me two males captured by himself 
which are referable to T. cimdium. Gosse’s types are in the 
British Museum. Hewitson’s type was in Boisduval’s collection. 

Thecla PAPIILAGOX. 

Pseudolycctma paphlayon Feld. Reise Nov., Lep. p. 249, pi. 31. 
figs. 10, 11 (1865). 

Male . Upper side bright shining blue of a greener shade than 
1\ ochtts G. & S * and with the black area of the fore wing reduced 
to a small patch beyond the brand at the end of the cell. The 
conspicuous black hairs along the submedian nervure of the hind 
wing are also absent. Under side as in female hut darker. 

Ilab. Cucuta, Venezuela. Mils. Druce. 

As surmised by Messrs. Godman & Salvin in B. C.-A., there is 
no doubt that Felder described the female as the male. 

It is a rare insect, the male described above being the only 
example of its sex that 1 have seen. 

Tiiecla panoh/Ea. 

Thecla panchira Hew. Ill. Dim*. Lop. p. 120, pi. 51. figs. 274, 
275. 

Thecla scotela Hew. 111. T)iur. Lep. p. 200. pi. 82. figs. 085. (584. 

Ilab. Cucuta, Venezuela. Mus. Druce. 

Mr. Grose Smith has kindly lent me his type of T. scoteiu , which 
is without doubt the male* of the previously described 7\ panchwa. 
They are identical on the under side. 

T. pion . G. & »S. B. C.-A., Lep. Rhop. vol. ii. p. 50, pi. 54. 
figs. 28-80 (1887), is \ery (dose to this species, if indeed it is 
distinct. It is perhaps rather less greenish in tint and the female 
is darker. 

Thecla ccelehs. 

T. ccdebs Herr.-Scliaff. Corresp.-Blatt. Regensb. xvi. p. 142 
(1862); Hew. III. Diur. Lep. p. 156, pi. 02. figs. 410, 417 (1874). 

T.julmia Hew. 1. c. pi. 44. figs. 188, 184 (1807). 

An examination of Hewitson’s type of T, jhlena, which is a 
male and was described from an unknown locality, has convinced 
me that it is the male of Herrich-Schaffer's species, of which we 
have several examples from Cuba- obtained by Parish. T. ccelcbs 
is allied to T. pamhma Hew., T. pion, G. & S., and T. pi plea G. & 
S., and like those insects has the tuft of hairs near the base of the 

* Tlueta orkvs 0. A K„ B,C.-A., hep. Khop. vol. ii. p, 66, pi. 64. %*. a4-S7 (1887). 
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subcostal nervure on the upper side of hind wing. Mr. God man 
has two females from Haiti, which have lost the greenish tinge on 
the ground-colour below, but this may be due to their being some¬ 
what faded. 

Tuecla delicle, sp. n. (Plate XXXV. fig. 3.) 

Male. Closely allied to T. cyllarm Or. *, from which it differs on 
the under side in the entire absence of the narrow black zigzag 
lines and shades. Both the red patches at the anal angle are 
large and prominent and are connected by n narrow red line. 
The patch of scales on the under side of the fore wing is large, 
blackish, and prominent as in T. cyllarm. 

Expanse 1 i inch. 

If ah. Msirnnham. N. Brazil. 

Type, Mus. Godnian. 

This insect may prove to be an alierration of T. cyllarm Cr., but 
amongst a large series of that species 1 am unable to discover any¬ 
thing approaching it. It has a very distinct appearance. 

Tueola roitPHYRiTis, sp. n. (Plate XXXV. fig. 4.) 

Male. Allied to T. cyllarm Cr., from which it differs on the 
under side in the ground-colour being much darker and the white 
markings more prominent and in the glandular juitch on the fore 
wing being quite small, nut-brown, anti close to the base; the 
inner margin being broadly pale and the diseal portion of the wing 
above the submedian nervure having a silky appearance. 

Female . Both surfaces slightly paler than male, but the area of 
blue on the upper surface is scarcely less. 

Expanse 1? inch. 

If ah. Tapajos and Parfv, Brazil. 

Types, Mus. Godman. 

Mr. Godman \s collection contains male and female from Para 
and male from Tapajos from Bates’s collection, which were un¬ 
identified by him, and male from Para captured by H. H. Smith. 

Thecla tyhjam, sp. n. (Plate XXXV. fig. 5.) 

Male. Allied to Thecla perola Hew.f, having the same broad 
silky costal margin to hind wing above, but with the blue area 
along the inner margin of the tore wing less extensive and not 
reaching nearly to the outer angle. On the under side the ground¬ 
colour is much paler, and the large black glandular patch on the 
fore wing of T. perola is replaced by a smaller, pale straw-colour 
patch, paler than the ground-colour of the wings. 

Expanse A inch. 

Hah. Pari, Brazil (H. IL Smith). 

Type, Mus. Godman. 

* Papilio cyllanu Cr, Pap. Kxot. i. pi. 27. C, I> (1776). 
t Theela perola Hew. Ill. Diur. Lep,pl. 46. 211,212 (1867). 
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There are specimens in the British Museum from San Paulo, 
Para, and Tapajos which were separated from T. cyUarus by 
Dr. Butler, and I have found a male in the Hope Museum at 
Oxford labelled “8, America, presented by 0. C. Griffiths.” 

Hewitson’s description and figure of the under side of T. perola 
are somewhat inadequate. He writes of the underside (p. 112) 
“ Anterior wing dark brown where the wings meet.” In reality 
there is a large black oval glandular patch which does not extend 
more than half-way down from the median to the submedian 
nervure. 

The type male is now in Mr. God mu ns collection. 

Thecla trebonia. 

Thecla trebonia Hew. Equal. Lep. p. (53 (1870); 111. Dim*. Lep. 
p. 162, pi. 64. figs. 443, 444. 

Mr. Grose Smith has several specimens from Ecuador in which 
the blue is of a more purplish hue and more extensive on the 
fore wing and surrounding, except along the costal side, the large 
black patch of androconia which is placed beyond the end of the 
cell, thereby giving the insect a different appearance. On the 
under side of the fore wing the ultranicdian hand is more 
irregular than in typical specimens. 

Thecla uterkubante, sp. n. (Plate XXXV. fig. 9.) 

Male. Allied to T. trebonia Hew., from which it differs on the 
upper side in being of a brilliant rich dark blue and in the absence 
of the conspicuous paler patch at the end of the cell. On the 
under side the glandular patch on the fore wing is straw-colour in 
place of blackish, and the interior black and white band is rather 
broader and commences near the costa in a large triangular white 
spot. 

Expanse 1$ inch. 

Hab. Interior of Colombia (J. Carder). 

Type, Mus. Druee. 

Mr. God man’s collection also contains a specimen from the Rio 
Minero, Muzo, Colombia, 2500 feet, obtained by Wheeler. 

Thecla ostrinus, sp. n. (Plate XXXV. fig. 6.) 

Male. Closely allied to T. cyllarus Cr. Differs on the upper side 
in the outer maigin of the hind wing being very narrowly black, in 
the lobe being very small and blue like the disc of the wing, and in 
the anal fold being wholly blue. On the under side the ground¬ 
colour has a decidedly greenish tinge and the large glandular patch, 
which is so conspicuous in T. cyllarus, is entirely absent. 

Expanse ^ inch. 

Hab. Cayenne. 

Type, Mus. Godman. 

Easily distinguished by the absence of the glandular patch 
below. 



1907.] BUTTERFLIES OF THE FAMILY LYOA5NIDAS. 597 

Thecla purpurantes, sp. n. (Plate XXXV. fig. 7.) 

Male. Allied to T. foyi Schaus*, from which it differs on the 
upper side in the blue being of a greener shade and the lobe black, 
not orange as in that species. On the under side the black and 
white linear band on the hind wing is more angulated and more 
distinct. On the fore wing the glandular patch is silky, opalescent, 
straw-colour, darker towards its centre. 

Expanse H inch. 

Hah. Peru*. 

Type, Mus. Druoe. 

There is also a specimen in the British Museum from the 
Crowley Bequest. 

Specimens of T. foyi have been placed in the British Museum 
by Mr. Schaus, with which I have compared those now before me. 

Thecla pijostek, sp. n. (Plate XXXV, fig. 8.) 

Male. Allied to T. ostein us and T. cyllarm, from which latter it 
is not distinguishable on the upper side, having the red spot in 
the lol>e. On the under side the ground-colour is much darker and 
more shiny. The glandular patch is larger and of much the same 
shade as the wings, whilst the silky scales surrounding it are much 
rougher in appearance and are more extensive. On the hind wing 
the submedian lwuul is very prominent and more inclined to be 
broken up into separate spots. 

Expanse 1 inch. 

Hah . Surinam. 

Type, Mus. l)ruco. 

Thecla pulchritudo, sp. n. (Plate XXXV. fig. 11.) 

Male . Allied to T. ericeta Hew. t Upper side sinning 
violaceous blue, extending well teyond the cell in the fore wing. 
Hind wing with the dark silky patch along the costal margin 
much reduced. Under side: ground colour uniform dark pearly 
grey, inner margin of fore wing broadly paler. Fore wing: a 
large darker glandular patch below the cell which is wholly pale 
opalescent blue; an ultramedian whitish linear band, from near 
the costa to the lower median nervule, and some submarginal 
whitish shades which l>ecome more prominent towards the outer 
angle. Hind wing with an ultramedian whitish linear band 
commencing on the costal nervure much nearer to the apex than 
in 1\ ericeta. The red anal spots are almost obsolete. Abdomen 
blue above ; pale below. 

Expanse If inch. 

Hah. Amarons. 

Type, Mus. Druce. 

The position of the bands on the under side, together with the 
opalescent blue cellular area to the fore wing serve to distinguish 

* Thecla Schau*, P. U.S. N. M. vol. xxiv. p. 417 (1002). 
t Thecla ericeta Hew. Ill, Diur, Lep. p. 104, pi. 44. figs. 177, 178. 
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this insect at once. The outer margins of both wings appear more 
convex than in T. ericeta. 

Thecla mulsus, sp. n. (Plate XXXY. fig. 10.) 

Male. Allied to T. elana Hew. *, but differs in the upper side 
being more purple in colour, and on the under side in the fore 
wing being unmarked and the hind wing lacking the white spots 
on the costal margin. 

Female, Upper side pale brown ; inner margin of fore wing and 
discal and basal areas of hind wing pale shining blue. Under side 
as in male. 

One long black tail in both sexes, tipped with white. 

Expanse lj| inch. 

Hab. Tapa/jos, Amazons (Bates). 

Types, Mus. Godman. 

Also much like T. gadira Hew.f on upper side, but has a tail. 

Thecla levis, sp. n. (Plate XXXY. fig. 14.) 

Male . Upper side rich dark blue; costa of fore wing broadly 
black at the base; apex and outer margins broadly black, 
abdominal margin cream. A small black brand at the end of the 
cell. Under side: ground-colour rich cream, fore wing with basal 
and discal area pale brown sharply defined at its outer edge. A 
submargitial row of indistinct brownish lunules. Hind winga 
broad, median, irregular brown band, commencing on the costal 
nervure, becoming broadest towards the centre of the disc, where 
it is angulated and becomes linear to the midtile of the anal 
margin. A submarginal row of small distinct lunules. A bright 
red spot at the anal angle and a smaller one between the lower 
median nervules adjoining the brown lunule. 

Abdomen black above; cream below. Hind wing without tails. 

Expanse If inch. 

TIab. Para, Amazons. 

Type, British Museum. 

Not closely allied to any species described, but may prove to 
belong to the group which contains T, gadira Hew.f, although it 
has a smaller and circular brand. 

Thecla conchylium, sp. n. (Plate XXXY. fig. 12.) 

Male. Allied to T. nor ax G. & S.+ Upper side: outer margins 
more narrowly black, especially on the hind wing; brand on fore 
wing much smaller, paler, and indistinct. On the under side the 
red dot between the lower median nervules of the hind wing is 
absent, whilst that at the anal angle is very minute. 

Female. Upper side dark brown; inner margin of fore wing 
and discal areas of hind wing shining blue. Under side as in male, 
but with red marginal spot on hind wing as in T. gadira Hew. + 

* Thecla elana Hmv. Ill, Diur. Lep. p. 170, pi. 07. figs. 482, 483. 

f Thecla gadira Hew. Ill. Diur. Lep. p. 118. pi. 44. figs. 181,182. 

J Thecla norax 0. & 8.,B. C.-A., Rhop. vol. ii. p. 59, pi. 55. figs. 17,18 (1887). 
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Expanse 1£ inch. 

/fab. Rio Grande, Oliapada Campo, Brazil (If. II. Smith). 
Castro, Parana (E. I). Jones). Paraguay (B.M.). 

Type, Mils. Druoe. 

Mr. Jones Juts shown me several specimens captured by himself. 

It is also allied to T. gadira Hew. 

Tiiecla ati’align. 

Theda attalion Godin. & Sa.lv. B. C.-A., Lep. Rhop. ii. p. 60, 
pi. 55. figs. 19, 20 (1887). 

This will probably prove to be the male of Hewitson s 
T. quaderna *, which again does not appear to differ from the 
previously described T. la>ta t Edwards. Very few examples of 
this group, for which the generic name Erora has been proposed 
by Hcmlder, are to be found in collections, and before sinking any 
of these names it is advisable to await the arrival of more 
specimens. 

Theola smaragihs, sp. n. (Plate XXXV. fig. 13.) 

Male. Upper side: dull violaceous brown. Cilia brown, 
outwui'dly whitish. Under side pile emerald-green; fore wing 
with u fine white line from the costa to the lower median nervule; 
hind wing with a much broken fine white line from the costal to 
inner margin, where it is inwardly bordered with a faint black 
streak. A small red patch at the anal angle. Cilia of both wings 
black outwardly edged with white. 

Ex pi rise inch. 

Hah, Chapada, Brazil (//. //. Smith). Castro, Panina 
(E. 1>. Jones). 

Type, Mus. God man. 

Allied to T. biblia Hew. and T. ares G. & 8., but at once dis¬ 
tinguished by the black cilia below. 

Mr. E. Dukinfield Jones’s collection contains a specimen of this 
sjiccics. 

Tiiecla sesaha. 

Theda sesara Godin. <fc Salv. B. C.-A., Lep. Rhop. ii. p. 722, 
pi. 111. figs. 7, 8(1901). 

Type, Mus. Behans. 

The name “ sesara ” has been previously given to a species 
belonging to another group of Theda (B. C.-A. p. 90), but as both 
may eventually be placed in different genera, I refrain from 
suggesting another name. 

THECLA SELINA. 

Theda seUna Hew. Ill. Diur. Lep., Lyc. p. 118. pi. 50. fig. 255, $ . 

Hewitaon separated this insect from T. pkokus Cr. principally 

* Theda quaderna Hew. I>e#c*,r. Lycam. p. 35 (1868). 
t Theda Ma Edwards, P. Ac. Nat. Sc. Phil. 1862, p. 66. 
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owing to the different appearance of the female on the under wide. 
There is, however, in Mr. God man’s collection a female from 
Obydos, Amazons, which is identical with the form found in 
Guiana and figured by Stoll. 

I have examined a considerable number of males from Surinam 
and Cayenne, and find that they always have three or four 
separated blue spots on the hind wing Inflow as shown in Cramer’s 
figure, pi. 163. E. These spots are always absent in specimens 
from Colombia, Brazil, and the Amazon regions. 

There is a small race of males of both forms as regards the 
under side, in which the blue of the upper surface has almost 
entirely disappeared, leaving the wings brown like the female. 
We have several such specimens from Surinam, whence there is 
also one in the British Museum, whilst Mr. Godman has some from 
Tapajos and Ega. 

TnUCLA col lustra, sp. ii. (Plate XXXV. fig. 15.) 

Male. Upper side uniform dark grey witli purple reflections. 
Abdominal half of hind wing dull indigo-blue which, when held at 
an angle, appears shining, liobe small, with a mitral orange spot 
almost surrounded by white. Cilia and abdominal fold pale grey. 
Underside: ground-colour pale grey. Fore wing : an ultmmedian 
linear white band inwardly bordered with yellow and a submar 
ginal dark line. Hind wing: an ultra median, linear, white line 
commencing on the costa and reaching, much-angled, to the anal 
margin, inwardly bordered with a black line and again with a 
bright yellow line. A large orange marginal patch occupying 
the space between tlio lower median nervules and beyond, paler 
inwardly and supporting on its outer edge a small, distinct, 
triangular black spot. Lobe black, crowned with white and again 
by an elongate orange patch. Space between the lobe and tail 
dusted with black and white scales. An anteciliary black line 
inwardly bordered with white. Cilia of fore wing brownish, of 
hind wing grey. Tails black tipped with white. Abdomen dark 
above, pale below. 

Expanse 1 inch. 

Hah. Caparo, W. Cent, Trinidad (F. Birch). 

Type, Mus. Druce. 

On the under side this insect is much like T. lemuria Hew.*, 
but on the upper side is quite different The outer margin of 
the fore w r ing is somewhat convex, and I had thought that it 
might be the female of that species, which is undescribed. But 
a close examination has convinced me that I had before me the 
male of another species which does not appear to be described. 
The terminal joint of the palpi is comparatively short as is usual 
in males. 

Mr. Godman has two males of T. lemuria , including the type. 

* Thecla lemuria Hew. Det<cr. of Theda, p. 10. 
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Thecla riiRPURiTicus, sp. n. (Plate XXXVI. fig. 2.) 

Male . Allied to T. empusa Hew.*, which it closely resembles on 
the upper side. On the under side the ground-colour is darker; 
the red crown to the black marginal spot between the lower 
median nervules on the hind wing is entirely absent and the 
orange area is much more extensive, the submarginal shades l>eing 
placed further in and close to the linear band. 

Female, Differs only from the male in the black area on the 
upper side being slightly duller. 

Expanse If’ inch. 

Rah. Interior of Colombia (J. Carder). 

Types, Mils. Druee. 

There is also a male in the British Museum from Bogota. 

Thecla gentiana, sp. n. (Plate XXXVI. fig. 1.) 

Male, Much like T. tarena Ifew.f, but fore wing above with a 
large, distinct, deep black oval patch, occupying the outer half of 
the cell and inwardly bordered by a dark grey patch of differently 
placed scales, the blue area being reduced to the extreme base. 
Underside: ground-colour pale brown with sordid white linear 
bands as in 7 T . tarena , but straighter and less prominent, aud the 
red spot between the lower median nervules placed nearer to the 
margin. 

Kx)>anse 1 inch. 

JIah. Bogota, Colombia 

Type, Mus. Druee. 

Although this insect is much like T. tarena llew. and T. ew- 
pum Hew. at first sight, a closer examination shows it to be quite 
distinct, and it may eventually prove to be not very nearly allied. 

Messrs. Uodmnn dr Salvin have given the synonymy of T. em- 
pvsa in B. I 1 .-A.. Hi top. ii. p. 61. 

Thecla philinna. 

Thecla philinna Hew. Descr. of Thecla , p. 19 (1868); Ill. Dim*. 
Lep. p. 138, pi. 55. figs. 334, 335 (1873). 

Tmolus unilinea Kaye, Trims. Ent. Soc. 1904, p. 192. 

This is a variable species on the under side, some specimens 
having the ground-colour almost pure white, whilst the spots on 
some are rich dark brown and on others vary to golden yellow, in 
some specimens very prominent and in others much reduced in 
size and intensity. I have examined Mr. Kaye’s type in the 
British Museum, and feel certain that it is only an extreme form. 

Mr. Godman’s collection contains a good series from Mexico 
(Atoyac, Vera Cruz, May, //. //. >S r .) to 8.E. Brazil, including one 
female from Panama (Calobre, Arce) marked on the under side 
like Mr. Kaye’s type. 

* Thecla empusa How. Ill. Ditir. hep. p. 308, pi. 42. figs. 158,150. 
f Thecla tarena Hew, 111. I)iur. Wp. p. 170, pi. 80. figs, 515, 510. 
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No two specimens are identical, but the northern specimens 
are usually, although not invariably, whitish on the under side. 

This species is not included in the Biologia Centr.-Amer., jis 
Mr. Smith’s captures were doubtless received after the Thedas 
were completed, and the only example from Panama is a female. 

Thecla venustus, sp. n. (Plate XXXVI. figs. 3 

Male. Allied to T. echion Linn. ( crolus Ci\). Upper side shining 
violaceous blue; costa and apical half of fore wing dark brown ; 
a darker patch at the end of the cell. Hind wing: inner margin 
narrowly brown, a fine anteciliary black line, inwardly bordered 
by a white line towards the anal angle. Lobe black, with some 
orange scales. Cilia of fore wing bright cupreous, of hind wing 
brown at the apex, whitish towards the anal angle. Under side: 
bands and spots arranged as in T. echion , but faintly outlined 
with black although clearly bordered with white. The ultra - 
median band on the fore wing is straighter and the ground-colour 
is darker than usually obtains in T. echion. 

Female. Upper side : fore wing pale brown, greyish at the base, 
a large darker patch beyond end of the cell. Hind wing pale grey, 
darker towards the base, slightly opalescent; inner margin broadly 
pale brown. A marginal row of dark brown spots from the 
apex to the anal angle where they become largest, placed between 
the nervulcs. An anteciliary black line. Tails black, bonlered 
and tipped with white. Cilia of fore wing reddish brown, of 
hind wing pale grey. Under side as in male, but ground-colour 
paler. 

Expanse, S H, $ IjV * nc h. 

J/ab. Ohapada Campo, Bra-zil (II. II. Smith). 

Types, Mus. Godman. 

Mr. Godman’s collection contains six specimens which show no 
variation. The violaceous blue and the bright-coloured cilia 
should easily distinguish this insect from its allies. The speci¬ 
mens were captured in November and December. 

Thecla labes, sp. n. (Plate XXXVI. fig. 6.) 

Male. Upper side dull olivaceous brown ; a large black pitch 
occupying the whole of the cell of the fore wing; abdominal half 
of hind wing suffused with greenish-blue scales when held at an 
angle; abdominal margin brown. Cilia of fore wing brown, of 
hind wing paler. Underside markings as in T. echion L. 

Expanse ^ inch. 

Hob. Cunapo, Trinidad (F. Birch). 

Type, Mus. Druee, 

At one time it appeared that this insect might be a diminutive 
example of T. echion , which it closely resembles on the under side, 
but the upper surface is so different that I think it requires a 
name. 

Mr. Birch captured it on 21st June. 
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Thkcla lenitas, sp. ii. (Plate XXXYI. fig. 5.) 

Male. Upper side : fore wing uniform dull brown, paler towards 
centre of disc, inner margin very narrowly dusted with blue. 
Hind wing pale violaceous blue, with the costa, apex, and outer 
margin rather broadly brown ; abdominal fold paler brown. Cilia, 
of fore wing brownish, of hind wing white. Underside : ground¬ 
colour uniform pale grey. Fore wing: a linear dark ultramedian 
band, outwardly kndered with white, from the costa to the lower 
median nervule, followed by a faint submarginal lunular line. A 
\eryfine anteciliary dark line. Cilia yellowish grev, darker at 
the tips. Hind w’ing: a median linear kind as on fore wing but 
more sinuous, commencing on the costa and reaching to the 
abdominal margin, followed by a submarginal faint lunular line 
which becomes more distinct towards the anal angle. A black 
anteciliary line from the apex to the anal angle broadest at the 
base of the tails. Cilia pale grey. Tails blackish, tippl'd with 
white. 

Female. Upper side uniform dull brown. Under side as in male. 

Expanse rj $> 1-1 J- inch. 

71 ab. Chapada Campo, Brazil (If.11. Smith)\ Paraguay (Ferrens). 
Mum. Druce. 

Types, Mus. God man. 

A species with no brand or perceptible patch on the fore wing 
and not allied to any with which 3 am acquainted, but perhaps 
belonging to the group which contains T. died yum# Cr. 

Mr. Smith’s specimens were captured in January and February. 

Thkcla stilbia. 

Theda stilbia Hew. Ill. Diur. Lep., Lye. p. 107, pi. 39. fig. 127. . 

This species is very near to T. dindymns Cr., hut can he distin¬ 
guished by the ultramedian linear band, which is common to both 
wings on the under side, lieing composed of crescent-shaped 
markings, and by possessing an extra, dot on the costa placed 
away towards the apex. We have several specimens from Espiritu 
Santo, Brazil, agreeing with the type in the British Museum. 
Mr. Godman also has a specimen from the same locality. 
Hewitson does not state whence he received his type. 

Thkcla orcynia. 

Theda orcynia Hew. l)escr. Lye. p. 11 : Ill. Diur. Lep. p. 121. 
pi, 50. figs. 262 265. 

Theda anthracia Hew. 111. Diur. Lep. p. 166, pi. 65. figs. 461-3, 
must l>e added to the synonymy of this sjieeies, the tyjies from 
Brazil not differing in any important details from those from 
Guatemala and (T. anina) fmm Venezuela. 

Thkc la ahola. 

Theda ahola Hew. III. Diur. Lep. p. 82, pi. 35. figs. 73, 74, d 
(1867). 
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Theda Cordelia Hew. Equat. Lep. p. 64 (1870); 111. Diur. Lep. 
p. 165, pi. 65. figs. 453, 454, $ . 

Hewitson described the male from Mexico and New Granada 
and the female from Ecuador. Mr. Hodman has two males from 
Venezuela, whence we also have specimens, labelled Cueuta; we 
have also a female from the interior of Colombia which is identical 
with Hewitson’s type of T. Cordelia, His figures of both sexes 
are very indifferent. 

Thecla marmoris, sp. n. 

3 . Allied to T. ahola Hew.*, which it closely resembles on the 
upper side, but differing on the under side in possessing a double 
white bar at the end of the cell of the fore wing, and in the white 
median line being strongly sinuous as on the hind wing, and the 
submarginal grey band being composed of circular in place of 
crescent-shaped lunules. 

Expanse 1 inch. 

Hab. Colombia. 

Type, British Museum. 

Thecla gabatha. 

Theda gabatha Hew. Equat. Lep. p. 62; 111. l)iur. Lep. p. 174, 
pi. 68 . figs. 504, 505. 

Theda balias Godm. k Salv. B. C.-A., It hop. ii. p. 65, pi. 56. 
figs. 6, 7, 6 (1887). 

An examination of the types of the tw o species described under 
these names shows that they cannot be separated. 

In addition to the localities already quoted for this insect I can 
add Belize, British Honduras (Sir A. Moloneij), Mus. Druce. 

Thecla canitus, sp. n. (Plate XXXVI. fig. 8 .) 

Male. Upper side : fore wing dark brown ; inner margin dusted 
with pale blue scales towards the base, a large black patch occu¬ 
pying the outer half of the cell. Hind wing pale violaceous blue, 
the costal half dark brown; a dark brown anteciliary line from 
below' the apex to the anal angle inwardly whitish. A dark 
marginal spot between the lower median nervules followed by 
another near the lobe, w T hich is, how r ever, absent in some specimens. 
Lobe orange. Cilia of fore wing brownish, of hind wing white. 

Under side: ground-colour pale brownish grey with whitish 
marginal shades and rich brown spots and hands inwardly and 
outwardly bordered with dark brown and again with white. 
Fore wing: a mark at the end of the cell composed of two confluent 
spots one above the other; beyond this, commencing on the costa 
halfway to the apex and reaching to the lower median nervule, a 
hand composed of six confluent spots, the two lower spots being 
placed further inwards. Hind wing: several basal spots, a double 
linear streak at the end of the cell followed by a much broken 
band from the costa to the abdominal margin; a triangular 

* Thecla ahola Hew. Ill. Diur. Lep. p. 82, pi. 35. figs. 73, 74 (1867). 
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black marginal spot crowned with orange, placed between the 
lower median nervules. Lobe black, crowned with orange. A 
dark anteciliary line common to both wings. Cilia of fore wing 
brownish, of hind wing white. 

Female. Upper side: fore wing uniform brown. Hind w r ing as 
in male, blue area slightly less extensive basally and rather paler. 
Under side as in male. 

Expanse, 3 1 y 0 , $ li inch. 

I Tab. Paraguay. 

Types, Mus. I)ruce. 

5 6 3, 1 $, Mus. Bruce; 3 $» British Museum (Crowley 
Bequest). 

Although a veiy much smaller insect, I believe it to be allied 
to 7\ oreala Hew.*, to which it has many points of resemblance. 

Theola nis.ee. 

Theda nimee Godin. & Salv. Biol. Cent.-Am., Rhop. ii. p. 67, 
pi. 56. figs. 8, 9. 

The black apex on the upper side of the fore wing of this 
species (which is spelt nicer e on the plate) varies a good deal in 
extent, but this does not appear to be confined to any particular 
locality, although those from N. Granada are perhaps broadest. 

In addition to the localities given, Mr. God man has a male 
from Rio Juntas, Bolivia, 3000 feet. 

T. (jalliena Hew., a closely allied species, is described from 
Chontales, but is not included in B. C.-A. 

Tiiecla AHOLIBA. 

Theda aholiba Hew. 111. Diur. Lep. p. 82, pi. 35. figs. 76, 77 
(1867). 

\Theda aritides Sclmus, P. U.8. Nat. Mus. vol. xxiv. p. 417 
(1902). 

JIah. Venezuela; New Granada. 

I have examined the specimen in Mr. Godman’s collection 
labelled <v aratas,” which is referred to by Mr. Schaus, and find it 
is identical with Hewitson’s type of T. aholiba. There is a 
specimen in the British Museum from the Crowley Collection and 
we also jmssess a male; both these are from Venezuela. 

Tiiecla upcpa, »p. n. (Plate XXX VJ. fig. 7.) 

Male . Much like T. epopea Hew.f Fore wing shorter, outer 
margin more convex; hind wing less produced anally. Upper 
side : blue areas brighter, not lutescent and less violaceous ; fore 
wing, black costal and apical areas broader and more clearly 
defined. Under side: ground-colour darker. Fore wing : inner 
white line placed more obliquely and breaking into a separate 
streak near the inner margin; outer white line more continuous 
and commencing nearer to the apex. Hind wing: both lines 

* Thecla oreala Hew. Peso*. of Lycwnid®, p. 37 (1868). 
f Thecla epopea Hew. Squat. Lep. p. 61. 
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very irregular and broken into short streaks; a small white 
spot situated at the junction of the lower median nervule ; red 
anal areas much less prominent. 

Female. Differs only from male in outer margin of hind wing 
above being more broadly black. 

Expanse 1^ 0 inch. 

Hah. R. Susio, Costa Rica {II. Rogers). 

Types, Mus. God man. 

The specimen here described, which I suppose to be the female, 
appears to have the terminal joint of the palpi shorter than in the 
male. 

Also allied to T. epope odes Schaus (P. TJ.S. Nat. Mus. vol. xxiv\ 
p. 412, 1902) from Mexico, which 1 know from the description 
only. 

Thecla pious, sp. n. (Plate XXXVJ. fig. 9.) 

Female. Upper side : fore wing blackish brown, extreme base 
of cell and inner margin for about three-fourths its length, and 
extending up to the median norvure, pile shining blue. Hind 
wing pale shining blue ; apex and outer margin narrowly brown ; 
cilia towards anal angle white, tipped with brown. Lobe, 
brown. Underside: ground-colour greyish brown with white 
bands and spits. Fore wing: a white inwardly dark-bordered 
band beyond the end of the cell obliquely from the costa to 
the lower median nervule (below which is a distinct median 
white dash) followed by a sinuous, white, outwardly dark 
bordered band; patches of white scales below the apex ami 
above the submedian nervine towards the margin. Hind 
wing: a. median, white, inwardly dark-bordered, broken hand, 
inwardly curved on the costa, outwardly curved below and 
angled to the anal margin. A white discal spot and another on 
the anal margin, near the base. An ultramedian, much broken, 
outwardly dark-bordered white line commencing on the costa, 
joining the median band towards the centre of the wing and 
again angled towards the anal margin below . A dark-red patch 
crowning a minute black spot above the apex, and another more 
distinct red patch and small black spot between the lower median 
nervules placed some distance from the margin und adjoining the 
ultramedian line. An anteciliary black line towards the anal 
angle inwardly bordered by a white line. Cilia long, grey, and 
with a whitish central line. Lobe black, crowned with white and 
with the area above it slightly cupreous. Tails black, with white 
tips. Legs white-sjiotted. 

Expanse 1 inch. 

Hah. Rorairna, British Guiana (//. Whitely). 

Type, Mus. Godman. 

On the under side this insect is marked somewhat like T. epopea 
Hew., but without the male it is impossible to determine whether 
it is allied to that species or not. The red patch above the apex 
on hind wing below is a* curious character. 
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Thecla clepsydra, sp. n. (Plate XXXYI. fig. 10.) 

Male . Upper side uniform violaceous blue; costa, apex, and 
outer margins broadly dark brown ; a fine submarginal blue line 
and some blue scales towards anal angle of bind wing. CiJia 
concolorous with wings. An indistinct, slightly darker brown 
patch, occupying the outer half of the cell of the fore wing and 
apparently bordered on its costal edge by a linear braiul-like mark 
which is only visible in certain lights. On the under side this 
insect resembles T. odium Godin. & Salv.*, hut the ground-colour 
is darker and the ]>ale linear marking at the end of the cell of the 
fore wing is absent; the inner line on the hind wing is reduced 
to a blue spot near the costa and the median line is sinuous, much 
broken and less angulated, and the red anal patches are entirely 
absent. The lobe is largely black, and there is a marginal patch 
of blue scales between the lower median nereides. 

Expanse 15 inch. 

1fah. Bogota, Colombia. 

Tyjie, British Museum ; r<*ceiced from tiie Crowley Bequest. 

Thecla hksperjtis. 

Jiithgs hesperiti* Bull, k Druce, Cist. Ent. i. p. 107 (1872); 
Lep. Exot. p. 159, j>l. 57. fig. 14 (1875). 

Thecla logo hr is Mdsch. Verb. z.-b. Ges. Wien, xxvi. p. 301, 
tabb. 3, 4 (1876). 

T . cahiria Hew. 111. Diur. Lej>. p. 195, pi. 77. figs. 623, 624 
(1877). 

Tmolos perdixtincta Kaye, Trans. Ent. »Soc. 1904, p. 194, pi. 18. 
fig. 18. 

Messrs. Godman and Salvia place T, logubris Mosch. as a 
synonym, and T. cahiria Hew. must also he added, the types 
being quite indistinguishable from many specimens before me from 
Guiana, Colombia, and Santarem. 

The species varies considerably in size. 

Mr. Kaye has kindly lent me his type from Trinidad, which I 
have no doubt is a female, and which does not differ in any way 
from many specimens from Central America and from Venezuela 
before me. Mr. Kaye compares it with T. bean Or., from which 
it is of course quite distinct. 

Thecla abuma. 

Thecla aroma Hew. 111. Diur. Lep. p. 192, pi. 75. figs. 609, 610 
(1877). 

Mr. Godman lias specimens from Guiana (Roraima and Carimang 
River) obtained by Whitely. 

As pointed out by Hewitson, the red spots near anal angle of 
hind wing below vary a good deal in colour and are sometimes 
nearly obsolete. 

* Thecla odinu* ti. St S., B. C.-A., Lep. Rhop. vol. i». p. 70, pi. 68. figs. 20, 21 
(1887). 

Proc. Zool. Soc.— 1907, No. XLI. 
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Thecla part UNO a. 

Theda par tun da Hew. 111. Diur. Lep. p. 206, pi. 72. figs. 685, 
686 (1877). 

Theda origo Godman h Salvin, Biol. Cent.-Am., Lep. Rhop. ii. 
p. 73, pi. 56. figs. 32, 33 (1887). 

Amongst Mr. God man’s series of T. origo are specimens 
agreeing exactly with Hewitson’s type on both surfaces. 

Thecla yitruvia. 

Theda vitruria Hew. Ill. Diur. Lep. p. 193, pi. 77. fig. 613 
(1877). 

11ah. Para, Brazil. 

This insect so far as 1 know is unique, as 1 am unable to find 
any specimens which agree exactly with the type in the British 
Museum. The next four here described are closely allied and 
may eventually prove to be forms of T, vitruria , but for the 
present it appears to me advisable to keep them distinct. 

The shade of blue in all is much the same ami the black outer 
marginal border to the hind wing above is of equal width. 

T. fortuna is exactly like T. vitruria on the upper side, but the 
spot close to the line on the hind wing below is red, in place of 
dark brown (almost black) in that species. 

T. torqueor has a blue patch on the inner margin of the fore 
wing above equally divided by the submedian nervure and is 
without any blue scales in the cell. On the underside it resembles 
T. fortuna . 

T. indigo has the inner margin of the fore wing above blue only 
below the submedian nervure. On the under side the anal spots 
are brown. 

T. anfracta is without the blue on the fore wing, and on the 
under side resembles T. vitruria. 

Thecla fortuna, sp. n. 

Male. Resembles T. vitruria Hew. on both surfaces, but the 
spot close to the line on the hind wing below is red in place of 
dark brown. 

Expanse 1-1 inch. 

Hah. Yurimaguas, Peru ; Tapajos, Amazons (Bates). 

Types, Mus. Godinan. 

Thecla torqueor, sp. n. 

Male. Differs from T. vitruria Hew. in the blue on the upper 
side being somewhat lighter in shade and on the fore wing 
reduced to a patch on the inner margin. Under side as in 
T. fortuna. 

Expanse 1^ inch. 

Hah. Carimang River, British Guiana (//. Whitely). 

Type, Mus. Godman. 

Whitely obtained a series of specimens which do not differ. 
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THECLA INDIGO, sp. ll. 

Male. Upper side differs from that of T. rilruvia Hew. in the 
fore wing being marked by a narrow blue streak only on the 
inner margin below the submedian nervure. On the under side 
tin* anal spots are brown and the submarginal shades and lunules 
on both wings are more dearly defined. 

Expanse 1 inch. 

I fab. Chapada Cnmpo, Brazil (If. //. Smith). 

Type, Mus. God man. 

This insect is a good deal smaller than its allies. Captured bv 
Mr. Smith in January. 

Thecla anfracta, sp. n. 

Malt, Allied to T. ntrnvia Hew. Differs on upper side in 
the fore wing 1 using wholly greenish black. Under side as in 
T. rttrnria. 

Kxjsunse 1 r n 0 inch. 

/fab. Chancamnyo, Peru (If. Whiteb/). 

Type, Mus. Godman. 

Thecla tii am a. 

Theda thama Hew. Ill. Dinr. Lep. ]>. 189, pi. 75. figs. 591, 
592 (1877). 

Hewitsons tyjH?, although stated by him to be in Mr. Grose 
Smith’s collection, cannot he found there, and is doubtless the 
specimen labelled thama " nowin the Jlewitson Collection in 
flit' British Museum. The Museum Collection also contains a 
specimen from Bogota. 

Tiiecla atuox. 

Theda atro.e Butler, Trans. Ent. Soc. 1877, p. 140. 

This insect probably belongs to the group which contains 
T. thama Hew. 

Mr. Godman has specimens fi*oni the Carimang River, British 
Guiana ( Whitehj). and from Cayenne, also from Santarem and 
Tnpajos. We have it also from Cayenne anti from Juhety, 
Amazons. The female appears to differ only from the male in 
being paler on both surfaces. 

Thecla heon. 

Papilla bean Or. Pap. Exot. iv. pi. 319. figs. B, C. 

Ttaolus isabeon Butl. & Druce, Cist. Ent. i. p. 108. 

Thecla bactra Hew. Ill. Diur. Lep. p. 194, pi. 77. figs. 619, 620. 

Theda caidauia Hew. ibid. p. 188, pi. 75. figs. 587, 588. 

Theda vilmhna Hew, ibid. p. 190, pi. 76. figs. 599, 600, 601, 
602, 603. 

Thecla bellera Hew. ibid. p. 194, pi. 77. fig. 618. 

Messrs. Godman and Salvin (Biol. Cent.-Am., Lep. Rhop. ii. 
p. 75) have pointed out that the first three names are synonymous, 
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and after examining the types of the remaining three, I am of 
the same opinion as regards them. 1\ helhra has the median 
band on the under side narrow and browner, but I can distin¬ 
guish no characteristic of sufficient importance to separate it. 

Mr. W. «1. Kaye writes (Trans. Ent. Soc. 1004, p. 192) that he 
has four large males taken at Verdant Vale (in Trinidad) which 
scarcely have any blue on the fore wing except on the inner 
margin; one male is the bactra of Hew., etc. My own opinion is 
that the male never has any trace of blue on the fore wing and 
that all those specimens which ha\e blue on the fore wing are 
females. 

This is the southern form of T. recrops Fab., and is evidently 
regarded as the same species by Scudder in his work 4 The 
Butterflies of the Eastern United States and Canada/ vol. iii. 
p. 1821 (1889). as he records it from Guatemala and Panama. 

Thecla sangala. 

Theda sangala llew. 1 loser, of Thecla , p. 35 (1808). 

Thecla sang ala Hew. 111. Dim*. Lep.. Lycaiiida*, p. 1 M2, pi. 54. 
figs. 314, 315 (1809). 

Thecla antoclea Hew. ibid. p. 194, pi. 77. figs. 010, 017 (1877). 

Thecla antoclea Godin. k Salv. B. C.-A., Rliop. ii. p. 70. pi. 57. 
figs. 9, 10 (1887). 

I can find no points of difference between the type of T. autodea , 
which is without doubt a female, and that of the previously 
described 1\ sang ala except in size. Venezuelan specimens of 
both sexes appear to he rather larger than those from Central 
America. Hewitson’s figures are rather different, but the figure 
of the upper side of 7\ antoclea (017) is too highly coloured. 

Thecla lorixa. 

Theda lorina Hew. Ill. Diur. Lep. p. 181, pi. 71. figs. 539, 540. 

The type and another in poor condition are now in Mr. 
Godman's collection and are the only specimens I have seen. 
They were formerly in the Kaden Collection, and may have come 
from Venezuela, but their origin is not recorded. Hewitson 
states that he describes the male, but I am of opinion that both 
are females. 

Thecla perisus, sp. n. 

Male. Upper side uniform dull brown ; a small orange spot at 
anal angle of hind wing. Under side : ground-colour pale blown 
with linear white-edged bands and shades as in T. denw'ius 
Butler k Druce *, but with the ultramedian band on the fore 
wing parallel with the outer margin, not placed obliquely as in 
that species. 

Expanse 1£ inch. 

* Twolus denarius Bntl. At Dnicc, Cixt. Eat. i. p. 109 . 
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Hah . Venezuela. 

Type, Mus. God man. 

The type was formerly in the Kaden Collection and has a MS. 
label attached to it, 61 peris as Moritz.” Allied to T. denarius , 
hut distinguished by the absence of the cupreous on the fore wing 
above and the pale ground-colour below. 

Tiiecla callao, sp. li. (Plate XXXVI. fig. 11.) 

Male . Upper side—Fore wing dull cupreous, with the costa, 
apex, and outer margin pile brown. Hind wing pale brown, 
slightly cupreous over the abdominal and basal areas which 
are thickly clothed with yellowish hairs. Cilia, of both wings 
long, pale brown and whitish towards anal angle of hind wing; 
tail brown, tipped with white. Underside—Fore wing dark 
brow nish grey, a very faint double mark at the end of the cell; 
a linear ultramedian ru&sct-browm band, outwardly edged with 
pale grey, reaching from the costa almost to the submedian 
nervin e. A submarginal row of minute pale grey crescent-shaped 
lunules. A fine nnteciliary dark line. Cilia dark grey. Hind 
wing: a sinuous, median, russet-brown line outw’ardly edged with 
pile grey, commencing on the costal margin and angled above the 
lobe to the abdominal margin; the ground-colour within this 
linear band is very dark, and without it very pale, becoming 
darker again towards the margin. A submarginal row of pile 
lunules as in fore wing and a marginal row of dark shades. A small 
black, ml-mnvned spot between the lower median nervules, 
followed by a pitch of bluish-grey and black scales. Lobe black, 
crowned by a small red sp>t and a white dot. Al>domen dark 
above, pale straw-colour below. 

Female . Upper side pale brown. Fore wing slightly cupreous 
over diseal areas. Hind wing with faint indication of a red spot 
on margin lietween lower median nervules. Under side as in 
male hut paler. 

Expanse d 2 l^V inch. 

Hah. Callao, Peru {Walker). 

Types, Mus. God man. 

Several specimens were captured by Commander J. J. Walker, 
and 1 am unable to tiuce that it has been described. 

Theola ruuatus, sp. n. 

Male. Upper side uniform dull olivaceous brown; abdominal 
areas of hind wing thickly clothed with cupreous hairs and a 
small orange spot in the lobe. Cilia concolorous with wings but 
whitish towards lobe. Under side : gi*ound-colour uniform pale 
olivaceous brown, with a common, nearly straight, distinct, rather 
broad, linear dark orange band, outwardly bordered by a fine 
black line and again by a clear white line and angled above the 
lobe to the abdominal margin. A submarginal row of dark 
shades to both wings. A large blight orange spot between the 
lower median nervules on the hind wing surmounting a black 
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marginal spot. A patch of greyish scales beyond. Lobe black, 
crowned by an orange streak and a minute white dot. Abdomen 
brown above, white below. 

Female . Upper side paler than in male; hind wing with orange 
marginal spots between veins one and two and two and three. 
Under side as in male, but ground-colour paler and orange band 
bioader. 

Expanse, d lfV 2 1 inch. 

Hab. Vina, N.W. Peru, 5500 ft. ( 0 . T. Baron), 

Types, Mus. God man. 

Allied to 7\ denarius Butl. k Druce, and T.sethon G.ifc 8., but 
has many points of distinction. 

ThECLA Nl'BILUM, sp. 1). 

Male, Allied to T. sethon G. k 8.* Upper side uniform dark 
blackish brown with no cupreous on the discal areas, a minute 
orange spot on lobe. Under side : ground-colour of a greyer 
shade and the transverse bands much narrower, straighter in the 
fore wing, and placed nearer to the outer margins. Tails black, 
tipped with white. 

Expanse 1 inch. 

Hab, Castro, Parana, Brazil {E. 1). Jo zips). 

Type, Mus. 1 >ruee. 

Mr. Jones obtained a series of this insect, which was considered 
by Mr. Schaus to be T. suada Hew., but that name was sunk by 
Hewitson himself as a synonym of his T. ceromia, 111. I), hep. 
p. 207, which belongs to another group. 

Thecla cupa, sp. n. (Plate XXXVI. fig. 12.) 

Male. Upper side much like 7\ laconia Hew. d but blue 
extending over cell of fere wing, and costal margin of bind wing 
more broadly black. A small indistinct circular brand at the 
end of the cell of fore wing, in place of the elongate oval brand of 
7\ laconia. Under side with markings and shades much as in 
T, laconia; ground-colour paler and the transverse hands on both 
wings inwardly bordered with brown, that on the fore wing 
having its lower half placed further out towards the margin. 

Female. Upper side uniform dull brown ; under side as in male. 

Expanse, d 1-*V 2 i 110 * 1 * 

Hab. Rio Grande, Brazil. 

Types, Mus. Druce. 

It is also much like T. ophia , Hew. $ (the type of which to¬ 
gether with that of T. laconia is now in Mr. God man’s collection), 
but that insect is without the brand on the fore wing. The 
discal spot on the fore wing of T. ophia mentioned by Hewitson 
is very difficult to see, but can be best observed by holding the 
insect against a strong light. 

• Thecla eeMon G. A S., B.C.-A., Lep, Rbop. vol. ii. 77, pi. 57. figs. 14, 15 (1887). 
f Theda laconia H#w. Pescr. of Theda , p. 10. 
j Theda ophia, Hew. ibid. p. 0. 
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Thecla atrius. 

Thecla atrim* Herr.-Schaff. Exot. Behmett. figs. 53-54. 

Tmolus clitnmnas Butl. Trans. Ent. Hoc. 1877, p. 140, pi. 3. 
fig. 6. 

Dr. Butler’s type does not differ in any way from the well- 
known T. atrius, and in the British Museum was latterly placed 
by him under that name. 

Thecla calok, sp. n. 

Male. Closely allied to T. atrius Ilerr.-Schaff. Upper side : 
fore wing dull dark greyish brown, not black as in that specie s; 
hind wing pale shining blue, costal margin narrowly whitish. 
Anal margin whitish, cilia pile. Under side as in T. atrius , but 
linear bands on l>oth wings inwardly edged with vermilion and 
broadest on hind wing. Abdomen pale on both surfaces. 

Female. Upper side uniform dull brown ; inner marginal area 
of hind wing bluish grey. A small red spot in the lobe. Under 
side as in male, but ground-colour paler. 

Expmse J ? 1 y inch. 

Hah. Brazil, Tapajos River; Chapada C.unpo (//. H. Smith). 
Mus. God man. 

Types, Mus. Drttce. 

Mr. Smith’s specimens were captured in November and 
Decern l>er. 

Thecla petaurister, sp. n. 

Malt. Upper side: differs from T. color by inner margin of 
fore wing being pale shining blue, extending upwards almost to 
the lower median nervule. Under side as in T. atrius. 

Expanse 1 inch. 

Hah. Quonga, British Guiana ( Whitehj). 

Type, Mus. Godman. 

We have a specimen which was formerly in the Kaden 
Collection which is identical with the type but is without 
locality. 

The hist three forms and indeed the following may eventually 
prove conapecific with T. atrius. 

Thecla oos, sp. n. (Plate XXXVI. fig. 13.) 

Male. Allied to T. atrius H.-S. Upper side : fore wing black, 
slightly olivaceous in tone; hind wing rich dark shining blue, 
with the costal, outer and inner margins broadly black. A dull 
red dot in the lobe. Under side as in T. atrius. 

Female like male, but blue area paler, less shining and more 
restricted. 

Expanse 6 ? 1-^ inch. 

Hah. Bartica, British Guiana ( H \ S. Parish) ; British Guiana 


* Misspelt “ oOtw*” l>y Hewitaou and Kirby, 
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(Whitely), Mus. Druce; Tapajos River ( Bates ), Mus. Godmati 
& Brit. Mus. 

Type, Mus. Druce. 

THECLA CENTOR1PA. 

Theda centoripa Hew. Descr. of' Lyca*nkhe, p. 23 (1868); Ill. 
Diur. Lep. p. 183, pi. 73. tigs. 562-563 (1874). 

Theda hahneli Stand. Exot. Schmett. p. 286, pi. 97 (1888). 

The linear spot at the end of the cell, although described by 
Hewitson, is not shown in his figure. Stan dinger’s figure shows 
it distinctly. 

Thecla oleris, sp. n. (Plate XXXVI. fig. 14.) 

Male . Upper side dull uniform brown, slightly olivaceous in 
tone. Under side bright green, inner margin of fore wing 
(which is without markings) greyish. Hind wing : a, paler green 
mark at the end of the cell and a faint linear ultramedian 
tortuous line inwardly bordered with a faint black line, from the 
costal margin just before the apex to the abdominal margin. A 
minute black dot at the extreme anal angle faintly crowned with 
yellowish. A minute green spot between the eyes. Palpi grey, 
with black hairs; terminal joint black, clubbed, with white tips. 
Thorax and abdomen greyish. 

Expanse ^ inch. 

Hah. S. Paraguay ( Perrens ). 

Type, Mus. Godman. 

This little insect is perhaps allied to T. gahina (4. h S.* and has 
a short tail as in that species, but is without the blue areas on 
the upper side and is different below\ In T. gahina the space 
between the eyes is bright green, as are the jialpi. 

Thecla casstes, sp. n. (Plate XXXVI. fig. 18.) 

Female . Allied to T. lampetia. G. k S. + Upper side dark 

ceerulean blue, with costa, apex, and outer margins of both w ings 
blackish grey. Head, collar, space between the eyes, teguhc and 
base of costal margin of fore wing bright shining bronze-green. 
Extreme costal edge of fore wing cupreous brown. Cilia of fore 
wing bright cupreous brown, also of bind wing from apex to 
lower median nervule, whence it becomes wdiite with black tips 
to anal angle. Tail black tipped with white. Under side uniform 
dull bronze-green, the green scales apparently overlying a pale 
cupreous ground-colour. Inner margin of fore wing broadly pale 

cupreous. White linear bands and deep red spots much as in 

T. lampetia , but red spot below median nervure absent. Abdomen 
blackish above, cupreous below. Palpi emerald-green, terminal 
joint short, black and pale-tippecl. Legs distinctly black and 
white spotted. 

Expanse inch. 

* Thecla gahina G. & S., B. CVA., Lep. Hhop. vol. ii, p. 82, pi. 67. 20. 2111887) 

f Thecla lampetia G. & 8., B. C.-A., Lep. Kfaop. vol. ii. p. 88 (18875. 
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Hab. La Paz, Bolivia ((/arlepp). 

Type, Mus. Druce. 

Distinguished at once from Theda lam pet ia by the cupreous 
cilia, that species having them eoncolorous with the wings. The 
type of T. lampetia is in bad condition, and it is not possible to 
say whether the tegula) and base of fore wing are bronze-green as 
in the species above described, but I can discover no trace of it. 

Tiiecla badeta. 

Theda badeta Hew. 111. Dim*. Lep. p. 146, pi. 58. figs. 365- 
366, k p. 202, pi. 80. figs. 057 658 (1873). 

This is a puzzling species, and very little more is known about 
it than in llewitsons time. More recent female specimens 
contained in Mr. Hodman's collection from Colombia and from 
Paraguay (Perrons) are all slightly tinted with blue on the upper 
side, but do not apjiear to differ below. Messrs, Hodman 
Snlvin (Jb C.-A. p. S3) consider that T. badeta is a uniform 
brown insect. Mr. Hodman has two, <$ 2 , from Rincon, Huerrero, 
Mexico, 2800 feet, captured in October by Mr. H. H. Smith: 
both are exactly alike on the under side; the female has the 
inner marginal half of the fore wing and the whole of the hind 
wing dull blue. The upper side of the male is a dark shining 
uniform purple-blue with the costa and apex of the fore wing 
black, whilst the bind wing is without the tail, which is present on 
the lower median nervule in all the females 1 have examined, and 
the cilia appear to be quite perfect. 

Theda carl a Schaus* from Colombia may be allied to this 
species. The male only is described and as without tails, but the 
reddish outer line on hind wing below seems to distinguish it. 

Tiiecla thespia. 

Theda thespia Hew. Equat, Lep. p. 65 (1870); Ill. Diur. Lep. 
p. 165, pi. 65. figs. 455 456 (1874), o . 

Female. Upper side pale shining violaceous blue; costa, apex, 
and outer margin of fore wing and apex of hind wing broadly 
dark grey. Under side as in male, but ground-colour much paler 
and red patches towards anal angle more extensive and confluent. 

flab. Pebas, Upper Amazons. Mus. Hodman. 

Tiiecla piiotismus, sp. n. (Plate XXXVI. fig. 15.) 

Male. Allied to T. thespia Hew. Upper side brilliant, shining 
cimdean blue; apex and outer margin of fore wing broadly, and 
apex of hind wing narrowly, blackish brown. Under side greenish 
grey with white bands as in T. thespia , but without the red spot 
near the apex of the bind wing, and with one large red area near 
the anal angle containing a deep black marginal spot between the 
lower median nervules. Palpi white, terminal joint long and 
slender, black. 

# Theda carla Hchftus, P. U,S. N. M, vol. xxiv. p. 408 (1902). 
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Expanse 14 inch. 

Hah. Sarayacu, Ecuador {Buckley). 

Type, Mus. Godina n. 

This species, like many others of the group, has distinct white 
inner borders to the eyes. 

Theda hosora Hew, (Equat. Lop. p. 66 ; Ill. Diur. Lep. }>. 166, 
pi. 65. figs. 459-460, 1874) is perhaps allied to the two pre¬ 
ceding species, but has a large dark discal spot on the upper 
side of the fore wing, and a narrow white line closing the cell of 
the same wing below which is not mentioned by llewitson and is 
not shown in his figure. Mr. Godman has three males from 
Sarayacu, Ecuador, collected by Buckley. 

Thkcla tegula. 

Thecia tcAjnla Hew. Descr. of Theda, p, 4 ; 111. Diur. Lep. p. 129, 
pi. 52. figs. 291, 292(1869). 

Female, Differs from the male in being without the long discal 
brand of the fore wing and the bluish-grey scales near the anal 
angle of the hind wing. 

Hah. Amazons {Bates). 

Mr. Godmans collection now contains Ilcwitson’s type (male) 
and the female here described. 

Thecla m antic a, sp. n. (Plate XXXYI. figs. 16 . 17 £.) 

Male. Upper side — Fore wing dark brown; basal half of inner 
margin pale greyish blue extending upwards to median nervure. 
A large dull black oval brand occupying most of the cell and 
surrounded by greyish silky scales. (In some specimens this 
black brand becomes dark buff, which appears to be caused by the 
black scales having dropped or been rubbed off'.) Hind wing: 
discal area pale greyish blue; costal, apical, and outer margins 
broadly dark brown; bluish marginal scales and a black ante- 
ciliary line from median nervure to submedian nervure. Lobe 
and above it dark orange-red. Cilia of fore wing brown ; of hind 
■wing brown to median nervure, whence it becomes whitish tipped 
with brown to anal angle. Under side—ground-colour uniform 
pale brown. Fore wing: an ultramedian linear band composed 
of separated black markings outwardly bordered with white. 
Hind wing: a rather broad outer marginal band composed of 
dark red irregular patches and separated by the nervules, from 
the apex to the anal angle. Within this l>and are several black 
dots outwardly edged with pure white and irregularly placed, 
whilst the apical end of the said band is bordered on both sides 
by black and again bv white. Cilia as on upper side. Tails 
black, tipped with white. 

Female. Upper side uniform dark brown; basal areas of both 
wings dusted with a few bluish scales. A submarginal grey line 
on hind wing from upper median nervule to lobe. Lobe.and the 
two interspaces beyond with dark orange-red spots. (In some 
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specimens the lobe only is red.) Cilia as in male. Abdomen 
rown above, pale below. 

Expanse d* J 11-1 1 inch. 

Hah. Olmpada Oampo, Brazil (//. If. Smith), September and 
November. 

Types, Mils. Godman. 

Mr. U. 11. Smith obtained a good series of this curious species, 
but Mr. E. I). Jones, who collected in this district for some years, 
informs me that he never met with it. 

Theola cajsaries, sp. ii. (Plate XXXVI. fig. 19.) 

Male. Allied to T. ledcra Hew. *, but smaller. Upper side dark 
indigo-blue, with apex and outer margins of both wings broadly 
black. Under side : ground-colour steely grey, with the yellow 
anal area ns in T. ledcra, but more extensive, and the ultramedian 
line on both wings placed further in and in the hind wing touching 
the white mark at the end of the ceil. 

Expanse 1 inch. 

Hah. Bartien, British Guiana (II. S. Pariah). 

Type. Mus. l)ruce. 

Mr. Godman has a female specimen lalndled •*Santa Martha” 
which umy belong to this species, but the ground-colour below is 
a creamy shade and the brownish inner border to the linear bands 
is wider, so that in the absence of tin* male it must remain doubt¬ 
ful. Tlie female of T. led tea is undescribed. T. ctemrieft, like 
T. ledtva, is without any trace of a brand. 

Tuecla palumbes, sp. n. 

Male. Allied to T. errata Hew.t, which it closely resembles on 
the upper side. On the under side it is cpiite different, being 
entirely without the distinct linear band common to both wings, 
also the red sjiot w ithin its angles towards the anal margin of 
hind wing. The ground-colour is more creamy and less shining. 

Expanse 1 y : * (1 inch. 

Hah. Cayenne, Guiana. 

Tyjie, Mus. Godman. 

The type has a red spot in the lobe above, blit this is not a 
constant character in T. errata. 

Thecla pexnatus, sp. n. 

Male. Allied to T. anthora Hew. + Upper side uniform dark 
brown, with inner margin of fore w ing narrowly, and discal and 
basal areas of hind wing shining opalescent indigo-blue. Under 
side: ground-colour duller; the linear bands narrower, placed 
further in from the margin and in the hind wing not inwrardly 
bordered with red. The upper red marginal spot with the black 
pupil of T. anthora is absent, and the large red spot contained 

* Theda ledm% Hew. Descr, of Theda, p. 8. 

f Theda cerata Hew, 111. Dim*, hep. p. 191, pi. 70. ft**. 607, 008 (1877). 

% Thecla anthora Hew. HI. Dim. hep. p. 191, pi. 78. figs. 004-800. 
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in the angle of the ultramedian band is replaced by a black, 
smaller spot. 

Female . Upper side uniform dull dark brown ; under side as 
in male. 

Expanse, 6 $ ly^ inch. 

Hah. Amazons: Tapajos, Ega, Parti (Bates). 

Types, Mus. Godman, 

This insect, which I believe to be quite distinct, was separated 
by Bates, but does not appear to have received a name. 

TlIEOLA PJSIDITLA, sp. II. 

Male. Allied to T. pis is, G. <fe 8.* Upper side dark indigo-blue 
with ill-defined narrow black margins. Under side much as in 
T. puis, but with ground-colour darker and more olivaceous and 
the twin red patch on bind wings reduced to a single dull red, 
much reduced spot between the lower median nervules. 

Female. Upper side: discal areas suffused with pile blue, 
especially on hind wing and along inner margin of tore wing. 
Under side : ground-colour paler than in male and marginal shades 
in both wings more prominent. 

Expanse, 11, 5 1 T V inch. 

Hah. Rio Grande, Brazil. 

Types, Mas. Druce. 

Different on both surfaces from T. pi sis. 

Thecla ixstita, sp. n. 

Male. Upper side rich dark brown without purplish reflections. 
Under side as in T. pisidida, but ground-colour darker. 

Expanse 1 ^ inch. 

Hob. (Jhapada Oarnpo, Brazil (//. II. Smith), January and 
March. 

Type, Mus. Godman. 

Mr. Smith captured two specimens. On the upper side it 
closely resembles T. puppius G. & S.t, but is browner and is 
different below. 

Thecla meleager, sp. n. 

Male . Allied to T. pisis G. & S., which it closely resembles on 
the upper side; but on the under side the ground-colour is dark 
greenish grey, the red spots on the hind wing are less extensive 
and darker, and the black spots larger and more prominent. 

Female as male, slightly paler. 

Expanse as T. pisis. 

Hob. Surinam. 

Types, Mus. Druce. 

This is probably the southern form of T. pisis and should 
perhaps he treated as a subspecies. We have a series of seven 
specimens which do not vary. 

* Thecla pisis G. & 8., B. C.-A., Lep. Rhop. vol. ii. p. 84, pi. 67. fig«. 24, 26 (1887). 
f Thecla puppius , G. & S., B. C.-A., Lep. Rhop. vol. ii. p. 84 (1887). 
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Thecla OELMUS. 

Papilio cel mm Or. Pap. Exot. iv. pi. 55. iigs. (1, 11. 

Tmolm pereza Butler, Trans. Ent. Hoc. 1877, p. 140. 

Or. Butlers type in the British Museum does not differ in any 
way from Cramer's insect. 

Titecla emendates, sp. n. (Plate XXXVI. fig. 20.) 

Male. Allied to T. carmca Hew.* Upper side lighter and 
brighter blue, apex of fore wing broadly and evenly black; costa 
and apex of hind wing less broadly black than in T. carnicu. 
Under side as in T . carmca , with the white marginal shades 
somewhat more prominent. 

Expanse fa inch. 

flab. Bio Juntas, Bolivia, 3000 feet ( Garlepp ). 

Type, Mus. Druce. 

Also in the British Museum from Bolivia (Crowley Bequest). 
Distinguished at once by its broad black apex. It. is also much 
like T. seudiya Hew.t on the under side, hut differs al>ove. 

TllKCLA me ASA. 

Thecla diaea Hew. 111. l>iur. Lep. p. 179, pi. 70. figs. 531. 532 
(1874). 

Theda far min a Schaus, P. U.S. Nat. Mus. vol. xxiv. p. 421 
(1902). 

Hah. Castro, Parana, Brazil (A\ 1). Jones), 

Mr. Jones has lent me a co-type of Mr. Behans’* insect, which 
J quite fail to distinguish from Hewitson’s tyja* in the British 
Museum. Mr. Schaus describes a female ; Hewitson a male. If 
lx)th are correct, there is no difference between the sexes. 
Hewitson does not give a locality. 

Thec la calchjxia. 

Thecla calchinia Hew. Descr. of Theda , p. 21 (1868); Ill. Dim*. 
Lep. p. 145, pi. 57. figs. 359, 360. 

Male. Upper side uniform dull brown, with a. dark marginal 
spot on hind wing between lower median nervules crowned with 
dull red. 

Hah . Amazons, Ega and Para {Bates ); British Guiana, Roraima 
( Wkitely). Mus. Godrnan. 

In the male specimen from British Guiana referred to above 
the blue areas are rather less extensive and less violaceous. 

Thecla dolium, sp. n. 

Male. Much like T.fabulia Hew.J Upper side : basal half of 
fore wing and whole of hind wing (excepting costal margin which 
is narrowly greyish brown) dull purplish blue, brilliant in some 

* Thecla camica Hew. Ill. Diur. Lep. p. 148, pi. 57. fig. 352 (1878). 
f Thecla eendiga Hew. ibid. p. 152, pi. 60. figs. 397, 398 (1874). 
j Thecla fixbttlla Hew. Descr. of Thecla, p. 20 (1868). 
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lights. The brand at the end of the cell is circular and simple, 
not compound as in T. fabulia. Underside with markings much 
like 2\ /abulia, but paler and more distinctly edged with white. 
The transverse band of the fore wing is more irregular and 
appears to be closer to the end of the cell, whilst that on the hind 
wing appears to be less inclined to break up into spots. The 
ground-colour is paler and the red patch at the extreme anal angle 
is almost obsolete. 

Expanse 1J 0 inch. 

flab. Honduras. 

Type, British Museum. 

Distinguished from T. fabulia by the simple brand and the 
different shade of 1>1 ue. 

Thecla vena, sp. n. (Plate XXXYI. fig. 21.) 

Male. Closely allied to T. cruenla <fosse *. Upper side differs 
in cilia of fore wing being bright orange instead of dull brown. 
Under-side markings much as in 7\ omenta , hut ultramedian 
band on fore wing straighter and cilia on same wing deep orange. 
Head and space between the eyes deep red. 

Female. Upper side differs from that sex of T. omenta in hind 
wing being entirely pale blue, with a large white patch on costal 
margin near apex. Under side as in male. Cilia of fore wing 
orange on both surfaces. 

Expanse, 1 y 1 ,-,, 5 ^ inch. 

It ah. Vina, X.VV. Peru, 5500 feet (0. T. Baron). 

Types (2 S 6, 1 2 ), Mus. Codman. 

Thecla meoacees. 

J'apilio megacles Cr. Pap. Exot. iv. pi. 533. figs. E, F (1782). 

Thecla adria Hew. 111. Diur. Lep., Lycamidu 4 , p. 142. pi. 5(1, 
figs. 345, 346 (1873). 

I fab. Venezuela, Surinam, Amazons. 

The female differs from the male on the upper side in the inner 
margin of the fore wing being broadly white from the base almost 
to the outer angle, slightly bluish near the base, and in the bind 
wing being pure white, with the markings of the under side 
showing through. There is a linear black margin just inside 
the white fringe near the anal angle, also a minute dark spot 
between the lower median nervules and another at the anal angle. 

Thecla una. 

Thecla una Hew. Ill. Diur. Lep,, Lyeamida?, p. 140. pi. 56. 
figs. 336, 337 (1873). 

Thecla lenis Capr. Ann. Soc. Ent. Belg. xvii. p. 16, pi. i. fig. 3 
(1874). 

Capronier s figure is an excellent representation of a female 
specimen. 

* The via cruenta Goune, 4 Entomologist,* xiii. p, 308, pi. 2. fig. 4 (1880). 



1907.] 


BUTTERFLIES OF THE FAMILY LYC.ENHLE. 


621 


ThISCLA FT7JUTFER, Kp. II. 

Male . Closely allied to 7\ ana Hew.* Upper side much as in 
that species, but white areas of hind wing suffused with pale 
greyish blue. Under side pale grey, with sordid-white-edged 
hands and spots, slightly darker than the ground-colour, arranged 
as in 7\ ana. The red crowns to the black dots on margin near 
anal angle of hind wing are absent. 

Expanse 1 1 inch. 

I fab. Espiritu Santo, Brazil. 

Tyj>e, Mus. ])ruce. Also in the British Museum. 

The female of 7\ ana has more extensive white areas, and in 
some specimens whitish tips to the fore wings. 

Til KOLA CLEON. 

Papilio clean Fab. Syst. Ent. p. 522 (1775). 

7' mains clean Butl. Cat. Fab. l)iur. I.<ep. p. 188, pi. ii. figs. 4-0 
(1870). 

7'heda clean Hew. 111. T)iur. Lep. p, 142, pi. 50. figs. 347-349 

7\ eebatana Hew. ibid. pi. 40. figs. 52o, 520 (1874). 

I have examined the type in the Banksian cabinet, and although 
it is in a very had state of preservation there is enough of it 
remaining for identification. J have no doubt that it is a female, 
and that the males only lmve the inner margin of the fore wings 
blur. There are a number of specimens before me from the 
Amazon regions, and we have recently received examples from 
Trinidad (/Itreft). 

On flie under side the males appear to be always clouded, 
especially towards the base, and in both sexes there is a mark 
closing the cell in both wings. 

Til EC LA PICEXTIA. 

77 tecla picentia Hew. 111. l)iur. Lep. p. 138, pi. 55. figs. 328, 329. 

If ah. Tapijos, Amazons. 

The female only appears to be known, and the type is now in 
Mr. Cod man’s collection, which also contains another specimen 
considered by Bates to represent the same species. It does not, 
however, agree very well, as the ground-colour is darker and the 
transverse bands are redder, and in the fore wing narrower atul 
in the hind wing wider. The red spot on the hind wing between 
the lower median uervules is also much larger. 

The British Museum Collection contains a male which may 
possibly prove to be T\ picentia. On the upper side it is wholly 
dark blown, with a darker patch at the end of the cell of the fore 
wing, and on the under side the ground-colour is greyer and the 
bands are narrower and more sinuous. It is labelled u Bogota,” 
and if it should prove distinct may be uamed Thscla rubifer. 
The head, the space between the eyes, and the base of the costa 

♦ Theela una Hew. HI. Di«r. hep. p* 140, pi. 56. figs. 338, 837 (1873). 
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are re<l. T. picentia Hew. appears to be without marks closing 
the cells on the under side of both wings. 

Thecla verbenaca, sp. n. (Plate XXXVI. fig. 24.) 

Male. Upper side : fore wing dark cerulean blue, with the 
costa, apex to end of the cell, and outer margin black; a deeper 
black patch beyond the end of the cell. Hind wing blue as in 
fore wing, with the costa widely and outer margin narrowly dull 
black. Lobe bright orange. Submedian nervure and anal fold, 
which is greyish, thickly clothed with black hairs. Tails black tipped 
with white. Under side : ground-colour greenish grey, slightly 
shining. Fore wing with an ultra median linear dark band, out¬ 
wardly sordid white, running almost parallel with the outer margin, 
and a very faint submargirml row of shades invisible at the apex 
and outer angle. Hind wing with a similar more clearly-defined 
linear band, commencing on the costa in a single spot, just before 
the apex, and angled towards the abdominal margin, where it 
becomes doubled and which it reaches about the middle. Within 
the angles near the margin are some reddish scales. Without 
this linear band the anal half of the wing is occupied by two 
large confluent orange-red patches crowning a black lobe, and a 
small black marginal spot between the lower median nervules; 
above these red patches and extending to the apex are two rows 
of whitish submarginal shades. An anteciliary white line near 
anal angle. Cilia of both wings dark grey. Antenna* and legs 
black and white spotted. 

Expanse II inch. 

Hah. Brazil. 

Type, British Museum. 

Not closely allied to any with which I am acquainted, but 
perhaps belonging to the group which contains Thecla mathexci 
Hew. I have not seen the female. 

Thecla cixniana. 

Thecla cinniana Hew. Ill. Diur. Lei), p. 189, pi. 75. figs. 59X 
594 (1877). 

The male differs from the female in the costal half of the him! 
wing above being dark brown. 1 was unable to find the type in 
Mr. Grose Smiths collection, but there is a specimen in the 
Hewitson Collection at the British M useum which is probably it. 

Thecla plumans, sp. n. 

Male. Closely allied to T. cinniana Hew . Upper side wholly 
uniform dark brown, with a few pale blue scales on the inner 
margin of the fore wing and over the anal margin of the hind 
wing. Under side as in T. cinniana . 

Expanse 1 inch. 

Hah. Chapala Campo, Brazil (H. II. Smith). 

Type, Mus. Godman. 

Taken by Mr. Smith in December. This is perhaps a local race 
of T. cinniana , but seems distinct enough to require g name. 
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TliECLA AZIA. 

Theda azia Hew. III. Diur. Lep., Lycuenidte, p. 144, pi. 57. 
figs. 357, 358 (1873). 

Theda nipoua Hew. ibid. p. *204, pi.81. figs. 673, 674,675(1877). 

Mr. Grose Smith has kindly shown me his type of T. vipana , 
and I have no hesitation in sinking this name as a synonym. 

Mr. ({adman's collection contains a large series from Mexico to 
S. Paraguay, showing all intermediate forms together with typical 
forms from various localities. 

Ilewitson states that his figure of T. azia represents a male, 
but I am inclined to think that the absence of the dark discal 
spot on fore wing indicates a female. 

Tiiecla volumes, sp. n. 

Upper side uniform dull brown, a minute red spot in the lobe. 
Tail black tipped with white. Under side: ground-colour and 
markings much as in T. piceutia Hew. 

Expanse * inch. 

Hah . Rio, S. Brazil ; Ghapsda Cninpo. Brazil (II. II. Smith). 

Type, Mus. Druce. 

This obscure insect, although much like* T. picentia Hew. on 
the under side, has one tail only, and that on the lower median 
nenule, as in T. </:/>/Hew. The sjx*cimen from Chapada Campo 
was captured in January and is in Mr. Hodman's possession. 1 
cannot satisfactorily determine the sex of the specimens described, 
but 1 believe them to he males. 

Tiikcla vidulus, sp. n. 

Male. Upper side : fore wing uniform dull black ; hind wing 
cferidean blue gradually blackening towards the base: costal 
margin and extreme apex dull black. Under side: hands and 
markings as in T. cinniaaa Hew., but ground-colour darker and 
red hand on bind wing very much wider. Two parallel red lines 
dosing the cell of hind wing. 

Expanse ljj inch. 

Hah. Ecuador. 

Type, British Museum (How. Coll.). 

Apparently allied to T. cimriana. but a much larger insect. It 
was placed by Hewitson in his cabinet without a name, and was 
probably collected by Buckley. 

Thecla rufo-fitsca. 

Theda rufo-fasca Iiew. 111. Diur. Lep. p. 96, pi. 78. figs. 627, 
628 (1877). 

'Theda lucaris Weeks, P. New' Eng. Zool. Club, vol. ii, p, 102 
(1901); Ill. Diur. Lep. p. 42, pi. 10. fig. 1 (1905). 

Described by Hewitson from an unknown locality. Ranges 
from Mexico to Brazil and the West Indies. Mr. Weeks’s figure 
appears to be that of a male, and is an excellent representation of 
the insect described by Hewitson. 

Proc. Zool. Soc. —1907, No. XLII. 
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Tuecla syllis. 

Theda syllis Godm. & 8alv. B. C.-A., Lep. Rhop. ii. p. 92, 
pi. 58. figs.' 6. 7 (1887). 

We possess a male from the interior of Colombia, and Mr. 
Godman’s collection contains another from Tapajos obtained by 
Bates. 

Thecla ceromia. 

Theda ceromia Hew. 111. Diur. Lep. p. 185. pi. 74. tigs. 573, 574 
(1877). 

Thecla suada Hew. ibid. p. 207, pi. 82. figs. 691, 692 (1878). 

I quite agree with Hewitson that both these names refer to the 
same insect. The types are more alike than his figures. 

Thecla badaca. 

Thecla badaca Hew. J)eser. Lycamuhe, p. 12 (1868), <$ ; Ill. 
Diur. Lep. p. 184, pi. 73. figs. 569, 570 (1877). 

Thecla collucia Hew. ibid. p. 186, pi. 74. figs. 577, 578(1877), ? . 

An examination of the types leaves no doubt that these names 
refer to the sexes of the same species. The figures are rather 
highly coloured, and in that of the female the orange crown to 
the caudal spot is omitted. 

Thecla opacitas, sp. n. 

Male. Upper side closely allied to T. ceromia Hew., but discal 
areas of both wings slightly cupreous. Under side much as in 
T. ceromia ; black anal angular spots on hind wing prominent, and 
ultramedian band on hind wing more orange and wider. The 
extreme edge of the costa, as also the collar and the space between 
the eyes, is cupreous. Palpi black, with a few T whitish hairs; 
terminal joint black. 

Expanse 1# inch. 

Hah. Mexico : Atoyac, Vera Cruz, in May (II. H. Smith). 

Type, Mus. Godman. 

This insect may prove to be a form of T. ceromia Hew., but at 
present it appears sufficiently distinct to require a name. 

Thecla canus, sp. n. 

Male. Upper side : allied to T. ceromia Hew., but discal areas of 
both wings distinctly cupreous. Under side much as in T. ceromia , 
but ground-colour paler and more olivaceous, and ultramedian 
band on hind wing pale orange and wider and marginal red spot 
more lunular and confined between lower median nervules. Palpi 
pure white, upper side of terminal joint only black. 

Expanse 1-J inch. 

Hah . Mexico: Ohilpancingo, Guerrero, 4600 feet, June (H. II. 
Smith). Amazons: Santarem (Bates). Mus. Godman <fc Mus. Brit. 

Type, Mus. Godman. 
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The white palpi of this insect, which appears to have a wide 
range, together with the cupreous areas on the upper side, seem 
to distinguish it from its allies. 

Thecla nubes, sp. n. 

Male. Upper side blackish brown with discal areas of fore wing 
cupreous. Basal areas of hind wing thickly clothed with cupreous 
hairs. Lobe orange. Cilia concolorous with wings and sup¬ 
porting long white hairs at the anal angle. Under side uniform 
pale olivaceous brown with an ultramedian linear orange band 
common to both wings, outwardly bordered by a line black line 
and again by a pure white line and showing more prominently 
on the hind wing. A submarginal row of shades also common 
to both wings, inw T ardly 1 ordered with whitish shades. A dark 
anteciliary line, black towards anal angle of hind wing, where it 
is inwardly bordered by a pure white line. Lobe black, crowned 
by an orange dash. Marginal space between submedian and 
lower median nervure black, thickly dusted with white scales. A 
small black marginal spot between the lower median nervules 
broadly crowned with omnge. Legs white with black spots. 
Palpi white, with the upper side of the terminal joint, only black. 
Eyes surrounded with pure white scales. Head blackish brown 
w ith a central frontal cupreous line ; collar and costal edge of 
fore wing bright cupreous. 

Female, Upper side uniform dull greyish brown ; cilia pile grey. 
Lobe orange. Hind wing with an anteciliary black line inwardly 
bordered by a white line towaitls anal angle. Two dark marginal 
pitches placed between the nervules above the lobe. Under side 
as in male but paler, and orange band on hind wing broader. 

Expanse. 3 1A, $ 1 lyV> hich. 

7lab. Tobago J. (Trinidad). 

Types, Mus. Hojve, Oxford. 

Captured at Cocoa Wattie on April 7th, and at Scarborough on 
April 4th, by Dr. <». B. Longstaff, and by him presented to the 
Hope Museum. Two specimens Mus. Druce kindly presented by 
the captor. 

This little insect, which I cannot discover to have been 
described, seems to be near the preceding T. caw us, but it is 
smaller, the ground-colour above is blacker, and on the under 
side more olivaceous, and the ultramedian bands on both wings 
apj»ear to he nearer to the margins. The hind wing also appears 
to 1 m? less produced anally. 

Thecla folitus, sp. n, (Plate XXXVI. figs. 22 3 , 23 5 .) 

Male . Upper side uniform dull brown; lobe dark orange. 
Under side much like that of T. sangcda Hew. ( autoclm Hew.), 
but large ml patch on hind wing between lower median nervules 
placed closer to the margin. 

Female, Upper side: fore wing uniform dull brown, slightly 
bluish along inner margin; hind wing pale lavender-blue, with 
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the costa, apex, and outer margin mther narrowly brown. Under 
side as in male. 

Expanse, S 1 T V 2 lyV> ly inch. 

Jfab. Guatemala, San Geronimo (('hamjdon), ‘1000 feet. 
British Guiana, Essequibo River (II. Whitehj). Interior of 
Colombia (Wheeler). Amazons; Tapajos, Santarem, and Ega 
(Bates d' II H. Smith) (Mils. G. k S.). Corumba, Brazil (II. II 
Smith), April. Caparo, Trinidad (Birch) (Mus. Druce). 

Types, Mus. Godman. The type specimens are from Santarem. 

Of the twenty-four specimens before me only one is a male. 

Some females appear to have the outer margin of the fore 
wing straighter and the apex more pointed, which fact would 
lead one to suppose that they were males, but a closer examina¬ 
tion proves them to be females. 

The female here described lias been identified by Dr. Butler 
in the British Museum Collection as T. bean Cr.; but the 
original description and figure are not clear enough to confirm 
this, and T. heon as now understood belongs to another section 
of the genus. 

In T. politvs the under side of the hind wing is always without 
the red spot near the anal margin beyond the white band. 

Bates identified the female as that of T. sanyala Hew ., but did 
not identify the male, as may be seen from his specimens now in 
Mr. Godman’s collection. Both sexes of T. may ala are browui 
and are so described by He wit son. 

Thecla serapio. 

Theda serapio Godin, k Salw, B. C.-A,, Lep. Ilhop. vol. ii. 
p. 93, pi. 58. figs. 8, 9 (1887). 

This insect is very closely allied to the Brazilian T . azitha Hew ., 
Ill. l)iur, Lep. p. 154, pi. 71. figs. 408, 409 (1874), which it 
closely resembles on the upper side, and differs only on the under 
side in the discal band on the hind wing being less inclined to 
break into spots. 

Thecla lemnos. 

Theda lemnos H. H. Druce, Ent. Mo. Mag. vol. xxvi. p. 152 
(1890). 

Hah. Interior of Colombia (♦/. (larder). 

Type, Mus. Druce. 

Nearly allied to the preceding, but the blue area on the hind 
wing spreads well over the cell, and on the under side the median 
bands are much more irregular and more linear. 

Thecla basalides. 

Tmolus basaUdes Hfibn. Exot, Schmett. figs. 977, 978 (1867). 

Thecla hasalides Hew. 111. Diur. Lep., Lvcauiidte, p. 156, pi. 61. 
figs. 412-415. 

Thecla hasalides Goclm. <fc Salv. B. C.-A., Lep. Rhap. vol. ii. 
p. 93 (1887). 

Thecla ziha Hew. he. p. 153, pi. 61. figs. 404, 405. 
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The male usually has a ml spot between the tails of hind wing 
above. Dr. Butler has identified this species as T. echion Linn. 
On examining the type of 7\ ziha I can find nothing to distin¬ 
guish it from T. bascduhs. 

Hewitson records T. ziha from Guatemala, but Messrs. God- 
man and Salvin do not mention it. 

Thkcla veterato it, sp. u. (Plate XXXVI. fig. 25.) 

Male. Upper side: fore wing dull black; basal half of inner 
margin pile violaceous blue, extending upwards to the median 
narvurc. A large dull brand occupying the outer half of the cell, 
and but slightly darker than the rest of the wing. Hind wing : 
pale violaceous blue with the costal margin and apex broadly 
dull black ; anal fold pile grey. A black marginal spot between 
lower median nervules, and a pule yellow Spot in the lobe. Cilia of 
anal half white with an anteciliary dark line, of apical half blackish. 
Under side much like that of T. yojoa Ileakt.*, but with the 
white shades less prominent', and without the conspicuous white 
mark closing the coll of the fore wing and the white shades 
between the ultramedian band and the base in the hind wing. 

Expanse ly*, inch. 

Hah. Paraguay. 

Type, Mus. Brit,. (Crowley Bequest). 

Although I have compared this spries with 7\ yojoa , it is pos¬ 
sibly not \ery nearly allied, as the appearance of the brand, which 
in T. yojoa is more like a pitch of darker scales, is (juite different. 
We also possess a worn specimen from the same locality in which 
the brand has become much more prominent. 

Thkcla btbastes. 

Tapflio habantas (Jr. Pap. Exot. iv. pi. 3,‘12. figs. G, H. 

7'heel a saloaa Hew. Descr. Lvcamidie, p. 31 (1868); III. Diur. 
Lep., Lyc. p. 159, pi. 63. figs. 429, 430 (1874). 

Hah. Guiana, Venezuela. Amazons, Brazil, Paraguay, St. Vin¬ 
cent, Dominica, Grenada. 

This is the tailless form of T. earytalan. 

1 have no doubt, despite the fact that Cramer states his insect 
is from the Cape of Good Hop, that his figure represents a 
female of this common »S. American Thecla. T. saloua Hew. <$ 
is described and figured wit hout a tail, hut of the four specimens 
in his collection now placed under his name, two are females 
without tails (1 Venezuela, 1 Brazil), whilst the two males are 
tailed. 

I have lief ore me about 150 specimens of the two forms, from 
some localities a long series, but in no single instance can I find 
any evidence of the two forms inhabiting the same locality. 

I)r, Butler records hubastm Or. from E. Central Africa 
(P. Z. S. 1893, p. 660), but I can find no specimens so labelled 
now in the British Museum. It is noteworthy that those 

* Theda yojoa Keakt. Proc. Ac. Phil. 1806, p. 389. 
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inhabiting the Greater Antilles are the tailed forms (1\ eury- 
tulus), and those from the Lesser Antilles are the tailless form 
(T. bubastns). 

In Peru it appears to be replaced by the closely allied 
T. sapota Hew., also tailless. 

Thecla eurytulus. 

Trnolus eurytulus Hiibn. Samml. Exot. Schmett. vol. ii. pi. 90 
(1816-1841). 

Thecla cybira Hew. Ill. Diur. Lep., Lye. p. 161, pi. 73. figs. 435, 
436 (1874). 

Uab . Southern States of X. America. Mexico, Guatemala, Costa 
Rica, Panama, Haiti, Cuba, Jamaica, Bahamas. 

This species has a distinct tail arising from the lower median 
nervule on the hind wing. 

It extends southwards to Costa Rica, but we have no record of 
it from Colombia; and from Venezuela and Guiana, all through 
the Amazon region and Brazil to Paraguay, it is replaced by a 
tailless form, T. bubastns Cr. 

American entomologists use the name columella Fab. for this 
species, but the Fabrician type being lost, and the description 
quite inadequate, 1 prefer to use Hiibners name. Further 
synonyms will be found in Lists of North American Butterflies. 

On examining Hewitson’s type of T. cybira 1 can find no 
points of distinction. 

In a large series before me I find that the tails are least 
developed in specimens from Texas, and longest in those from 
the Bahamas. 

This insect was taken by Grote as the type of his genus 
Callicista , and in Scudder’s Butt. East. United States & Canada, 
p. 1819, the possession of the tail is given as a generic 
character. 

Thecla akgona. 

Thecla aryona Hew. Ill. Diur. Lep., Lye. p. 162, pi. 63. figs. 441, 
442 (1874). 

Thecla rana Scliaus, P. U.S. Nat. Mus. vol. xxiv. p. 414 (1902). 

Hob. Uruguay (Beta.) ; Corrientes ( Perrens) ; Cordova and 
Buenos Ayres, Argentine Rep. ( White & Reeve) (Mus. Godman & 
Druce); Paraguay {Mus, Bruce) ; Rio Grande and Castro, Parana, 
Brazil ( Mm . Druce). 

Mr. Schaus has placed a specimen of T. rana in the British 
Museum, and we have a series from the same locality collected by 
Mr. E. D. Jones, but I can find no points which, in my opinion, 
make it worthy of distinction. 

The dark spot at the end of the cell of the fore wing, described 
by Hewitson, often becomes more distinct in worn specimens, and 
in some that are quite fresh is scarcely apparent. The orange 
abdomen is also not a constant character, and in our series is to 
be found of various shades from grey to yellow. 
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Thecla tuctmana, sp. n. (Plate XXXY1. fig. 26.) 

Allied to T. americe/asis Blanch. * 

Upper side differs in anal half of hind wing from base to 
outer margin being pale violaceous blue, supporting three black 
marginal spots between the nervules. Under side : spots and 
markings much as in T. aiuerwetisis, but the whole of the hind 
wing and the costal margin of the fore wing thickly mottled 
with dark brown and grey scales, thus rendering the markings 
very indistinct. 

Exptnse 1^ 0 inch. 

Hab . Tucuman, Argentine Republic (Jf r . Reeve). 

Type, Mus. Druce. 

1 cannot determine the sex of the specimen described, but 1 
believe it to be a female. 

Thecla cydia, 

Thecla cydia Hew. 111. Dim. Lep., Lvc. p. 160, pi. 63.figs. 433, 
434 (1874). ‘ % 

This insect is very close to T. cestri Reakt., and like it is tailless. 
The male, however, differs from that sex of T. cestri in the hind 
wing above being blue, as in the female. It. is also a much 
smaller insect. We possess several specimens from Paraguay, 
and it is also in Mr. Hodman’s collection from the same locality 
(»• Per re as). 

Thecla arckla, sp. n. (Plate XXXVI. fig. 27.) 

Male. Upper side: fore wing purplish black, browner towards 
outer margin; a large dark brand occupying the whole of the cell 
excepting the extreme base. Hind wing: costal half dark 
pmplish brown, anal half from base to outer margin dark 
violaceous blue, the blue running upwards along the margin to 
the apex. Anal fold pale brown. Cilia of both wings dark 
brown. Under side much like that of T. sapota Hevv.t, but 
ground-colour dark purplish brown. Fore wing with a dearly 
defined whitish mark closing the cell and with the ultramedian 
baud more linear and straighter. Hind wing with an orange 
spot at the anal angle, and an orange lunule crowning the 
marginal black spot between the lower median nervules. 

Expanse 1^ inch. 

Hab. Tucuman, Argentine Republic (W r . Reeve ); Paraguay 
(B.M., Crowley Bequest). 

Type, Mus. Druce. 

Four males not showing any variation. 

Like T. sapota in the total absence of tails, but the brand is 
quite different, being in that species merely a small patch at the 
end of the ('.ell. 

* Thecla attutrictnsie Blanch. Gay’s Fauna Chili, vii. p. 38. 
f Thecla sapota Haw. III. Diur. Lap. p. 203, pi. 71. figs. 668, 669 (1877). 
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Theola faunalia. 

Thecla faunalia Hew. Descr. of Lycwnida*, p. 31 (1868); Ill. 
Diur. Lep., Lyc. p. 161, pi. 63. tigs. 437, 438 (1874). 

Thecla deborrei Capr. Ann. Hoc. Ent. Belg. xvii. p. 17, pi. i. 
fig. 4 (1874). 

Mr. Godman’s collection contains a female from Venta de 
Zopilote, Guerrero, Mexico (2800 feet), captured in October by 
H. H. Smith, which is certainly referable to this species, but is 
larger than specimens from the Amazon regions and Venezuela. 

Capumier has given an excellent figure ( $ ) of this species 
from a Brazilian specimen. 

Thecla thius. 

Thyreus thius Ilubn. Zutr. Ex. Schmett. figs. 743, 744 (1832). 

Thecla agra Hew. Ill. Diur. Lep., Lyc. p. 147, pi. 58. figs. 360, 
370: Godin. & Snlv. B. C.A., Taiop. ii. p. 07 (1887). 

Thecla inf requeue Weeks, Ent. News Phil. xii. (1001); Ill. 
Diur. Lep. p. 37, pi. v. fig. 3 (1005). 

Hewitson apparently recognised, although he do(\s not seem 
to have published the fact, that his name agra was a synonym, 
as the specimens in his collection stand under the name thins ; 
neither one of them being marked agra. No mention of T. agra 
is made by Mr. Kirbv in his Catalogue of the Hewitson Collec¬ 
tion. Hiibner’s figure is a good one, and the species should be 
easily made out. Mr. Weeks’s excellent figure shows that he is 
dealing with this well-known species. The sex is not stated, hut 
it appears to represent a female. 

Thec la teg/ea. 

Thecla teqcea Hew. Descr. of Theda , p. 2 ; Ill. Diur. Lep., Lvc. 
p. 131, pi. 54. figs. 308, 309 (1869). 

Hab. British Guiana (Whitely) (Mus. Druce); Brazil, Chapa da 
Campo (II. H. Smith) (Mus. Godman). 

Described by Hewitson from an unknown locality. The female 
differs from the male only in the absence of the dark patch in 
the cell of the fore wing, and in the marginal orange border on 
the hind wing being narrower. 

Thecla dumenilii. 

Polycmimatus dumenilii Godt. Enc. Meth. ix. p. 677 (1823). 

Theda argiva Hew. Ill. Diur. Lep., Lyc. p. 208, pi. 83. 
figs. 700-702. 

Theda argiva , var. obscura Stand. Exot. Schmett. p. 286, pi. 97 
(1888). 

Mr. Godman has specimens from Colombia obtained by 
Wheeler and F. Simons. 

It is a variable species on the under side, some examples being 
very faintly marked and lacking the black spot on the costa of 
hind wing, and also that between the nervules near the anal angle. 
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Theulofsim. 

Theclopsis Godin. k Nalv., B. C.-A., Lep. Ilhop. vol. ii. p. 99 
(1887). 

Type, Theda lehena I lew. 

Tiie<loi\sjs krya. 

Papilio eryx i*r. Pap. Exot. vol. ii. pi. 143. fig. 1.) (1779). 

Hithys lydns lliibn. Yerz. bek. Schmett. p. 75 (1810). 

Papilla Imjiv Sepp, Suriu. Vliml. vol. i. pi. xvii. (1848). 

Theda lehena How. Descr. Lvc. p. 9 (1868); ill. Dinr. Lep., 
Lyc. p. 127, pi. 51. figs. 260, 267 (1869). 

(Vinner’s name for this insert appears to be the oldest, and 
now that Messrs. God man and Kalvin have taken it as the type 
of a new genus, fydne Ifubn. becomes unnecessary. 

On examining a large series ranging from British Guiana to 
Para, I can find no characters to distinguish in go* and Ixbena 
from eryx. Cramer’s figure is not a good one, but I think that 
without doubt it represents the insect which has usually l>een 
referred to as T. h'hena. It is browner than the common type 
from Surinam, but I have before me specimens from Para which 
in this respect closely resemble it. The red areas near the anal 
angle on under side of hind wing are more extensive in southern 
specimens than in those from Guiana, although Sepp’s figures 
show them very distinctly. This author evidently mistook the 
sexes, as a reference to the {date will show. 1 have never seen 
the female. 

Mr. Godmmi has specimens from Ecuador, Peru, and Bolivia, 
and these have the blue on the upper side more extensive, 
esjieeiallv on the hind wing, which has hut a narrow black 
margin ; hut 1 can detect no other difference. 

TiiECLoms c.«rs. 

Thedopeia can# Godm. tfc Snlv. B. C.-A., Lep. Ilhop. vol. ii. 
p. 101, pi. 58. figs. 24, 25 (1887). 

It is doubtful if this is distinct from T. demea Hew. (111. Diur. 
Lop., Lyc. p. 180, pi. 70. figs. 533,534, 1874), as 1 find a number 
of specimens from the interior of Colombia and from Venezuela 
have the crescent-shaped brand, but. are without the patch of 
shining scales on the fore wing below. For the present, however, 
I prefer to keep them apart. 

I have seen no females of either form. 

EXPLANATION OF THE PLATES. 

Plate XXXI. 

Fig. Fig. 

1. Theda candid tw J, now, p. 571. ft Theda floral ia <?, now, p. 572. 

2. „ „ J, nov., p. 571. 7. „ ti'of'hus <?, now, p. 573. 

3. „ sumptuo&a nov., p. 671. 8. „ photeinos <?, nov., p. 573. 

4. „ splendor 9 1 nov., p. 570. 8. eronas £, H. H. Druce, 

5. „ omatrix <$, nov,, p. 672. p. 573. 
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4. Descriptions of the Teleostean Fish Velifer htjpsclopterus 
and of a new Species of the Genus Velifer. By ( Tate 
Him ax, M.A., F.Z.S. 

[ Hm»i\o<l M»y 28, 1907.J 

In the 4 Fauna Japonica ’ Schlegel described and figured a re¬ 
markable Teleosteau fish to which lie gave the name Velifer , 
and for which Blocker subsequently pro|)Osed the specific appellation 
hypnelopterus. 

Tliere are three examples of this species in the British Museum 
collection, measuring nearly 200 mm. in total length; their 
principal external characteristics are given in the following 
description. 

V ELI FEB H Y PSELOPTEU ITS. 

Velifer Schleg. Faun. Japon., Poiss. p. 312, Suppl. PI. A 
(1850). 

Velifer hypaeloplenift Bleek. Verb. Ak. Amst. xviii. 1879, 
“Japan.” p. 16; Jord. & Snyd. Annot. Z<x>l. Japon. iii. 1901, 
p. 69. 

Body ovate, strongly compressed, covered with rather 
small, thin, not very adherent cycloid scales, of which there 
are nearly 70 in a longitudinal series; lateral line complete, 
nearly straight. Head scaly, except the snout; none of the l>ones 
of the head serrated ; mouth mther small, toothless, very pro¬ 
tractile ; maxillary completely exposed ; two nostrils on each side; 
eye lateral, of moderate size, its diameter alxmt J the length of 
snout and -] the length of head. Gill-membranes narrowly joined 
to the isthmus; 6 brnnehiostegals; 4 gills, a slit liehincl the fourth; 
pseudolmtnchhe large. Dorsal fin extending nearly the whole 
length of the hack, with 2 spines and 32 or 33 articulated rays, 
of which the first 22 to 24 are simple, the last 8 to 10 branched ; 
anal fin long, without spines, of 24 or 25 rays, 15 or 16 simple 
and 8 to 10 branched ; dorsal and anal fins greatly elevated 
anteriorly, each depressihle within a scaly sheath. Pectoral of 
moderate length, with sub-horizontal base on the level of the sub- 
operculum, asymmetrical, with 15 or 16 rays, the upper the 
longest, Ventrals rather elongate, below the pectorals, close 
together, of 8 articulated rays, the inner 7 branched; a well- 
developed scaly axillary process. Caudal forked. Silvery, back 
greenish ; fins dusky, the dorsal and anal with oblique stripes or 
series of spots. 

Hah . Japan. 

A second species is represented in the British Museum, viz.:— 

Velifer multiradiatus, sp. n. 

Dorsal fin of 41 rays, of which about the last 20 are branched. 
Anal fin of 33 rays, of which about the last 16 are branched. 
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Ventral fins apparently 9-rayed. A dark spot on the hack, 
extending on to the base of the anterior branched rays of 
the dorsal fin. In other respects apparently very similar to 
V. hypselopterus. 

Hah. North-west coast of Australia. 

A single rather badly preserved specimen, 55 mm. in total 
length. 

5. On the Anatomy, Classification, and Systematic Position 
of the Teleostean Fishes of the Suborder Allotriopnathi. 
By C. Tatk Began, M.A., F.Z.S. 

[Roomed Mnv 21,1907.J 
(Text/-figures l(i(>-171.) 

1 . /A scriptions of Skeletons. 

The fishes of the families Lamprididte, Velifernhe, Trachy- 
pteridje, and Lopliotida* have not usually been placed together 
by systematise, but it is the object of the present comm unication 
to show that they form a natural group and may be regarded as 
comprising a suborder of the order Teleostei. The reasons for 
this will be apparent when the skeletal anatomy of the various 
types has been described. 

Lampridido \ 

This family comprises a single species, Lampris Inna , of which 
I have examined a skeleton. This is not in very good condition, 
and I am indebted to Messrs. W. and 1. Hherrin for the opportunity 
of ascertaining the exact limits of the supraoceipital and orbito- 
,sphenoid bones in a fresh specimen. 

The cranium (text-fig. 161) does not differ very essentially from 
that of the Berycoid fishes which have been described and figured 
by Starks*, although the great development of the occipital crest, 
which extends to the anterior extremity of the frontals, gives it a 
different appearance. The parietals and upiotics are separated by 
the supraoceipital, the exoccipitals bound the foramen maynutn , 
and the basisphenoid and orbitosphenoid are present. Cranial 
features of importance are the absence of an opisthotic (present 
and well-developed in all Berycoids), the extension forward of the 
supra temporal (pterotie) to the frontal, so that the postfrontal 
(sphenotic) does not appear on the upper surface, the position of* 
the mesethmoid, the anterior part of which is embraced by the 
pnefrentals hut which extends backwards and meets the orbito¬ 
sphenoid, and the structure of the vomer, which has a pair of 
grooves separated by a median longitudinal keel on its antero- 
superi or surface. 

The maxillary has an inner posterior process which underlies 
the similar process of the premaxillary and slides backwards and 
* Proc. U.S. Nat. Mu*. xsvii. 1904, pp. 601-619. 
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forwards in the groove at tlie side of the vomerine keel. This is 
quite a different arrangement to that usually found in fishes with 
protractile mouths. In the Berycoids the maxillary is articulated 
proximal!}” to the vomer and has a ligamentous attachment to an 
anterior process of the palatine, so that only the distal end moves 
forward when the pricmaxdiaries are protruded. In Lampris, 
however, it is the maxillaries which are protractile and which 
carry the pnenmxillaries forward. 

Text-fig. 1GG. 



Cranium of Lampris hunt. 

v., vomw: f., frontal; p., parietal; so., supraoecipital; epo., epiotie; ste., supra- 
temporal (pt orotic); eo., cxoccipital; bo., basioccipital; pt„ parasphenoid ; 
pro., prootic; ptf., postfrontal (spheuotic); as,, alisphenoid; os., [orbito- 
sphonoid; eth,, ethmoid; prf., prefrontal. 

There is no supramaxillary bone. Except for the absence of a 
maxillary process of the palatine, the Innies of the hvo-palatine 
and opercular series exhibit no departure from the normal type. 
The suborbitals do not form a subocular shelf. The branchiostegal 
rays are six in number. 

There are 4G vertebra', 21 pnecaudals and 25 caudals. The 
centra are solid and co-ossified with the arches. The first centrum 
is convex anteriorly, fitting the concavity formed by the bmsi- and 
ex-occipitills. There are no parapophyses and the long ribs are 
sessile. The pectoral arch has been figured by Boulenger *; the 
forked post-teuq>oral is attached to the epiotie above and to the 
exoecipital below; the coracoids are greatly expanded; the rays of 

* Ann. Mag. Nat. Hist. (7) x. 1902, pp, 147-152, fig. 
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the pectoral fin are attached to the scapula and to three pterygials, 
two of which are inserted on the scapula and one on the coracoid ; 
the post-clavicle is long and slender and consists of a single piece. 

The pelvis comprises a piir of erect subtriangular bony plates 
which are attached to the coracoids, each having a groove on the 
anterior part of its outer surface for* the reception of the posterior 
edge of the coracoid. 

Veliferidte. 

I have prepared the skeleton of an example of Velifer hypaelo - 
ptenis. 

As will be seen from the accompanying figures (text-figs. 166, 
167) the cranium bears a striking resemblance to that of Lamprla 
in general form, and it comprises the same bones which have very 
nearly the same relation to each other. The important differences 
are the following:— 

There is a considerable amount of cartilage in the orbital and 
ethmoidal regions, and there is a large anterior cavity the floor of 


Text-fig. 167. 



Cranium of Velifer hypselopterus. 
bettering as in text-fig. 160. 


which is formed by cartilage and by the orbitosphenoid, meseth- 
moid, and prsefrontal bones, and the sides and roof by the prse- 
frentals and frontals. 
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The mesethmoid is entirely posterior to the prsefrentals. In 
front of the mesethmoid the cartilaginous floor of the anterioi 
cranial chamber bears a median keel, corresponding to the keel of 
the vomer in Lampris. In Velifer, however, the vomer does not 
ossify through, but only sends up a pair of wings which flank the 
pneethinoid cartilage. 

The mouth (text-fig. 170, p. (140) is more protractile than in 
Lampris , but the praunaxillariex and maxillaries are arranged on 
the same plan. The h} r o-palatine, orbital, and opercular bones 
are as in Lampris. 

The vertebral column comprises 33 vertebnc, 16 pracaudals and 
17 caudals; the ribs are attached to downwardly directed para- 
pophysex ; the first centrum is short and iN convex anteriorly. 

The pectoral arch differs from that of Lampris in that the 
coracoid is normal and the pterygials are 4 in number, the last 
in contact with the coracoid. As in Lampris the post-clavicle is 
simple and elongate. 

The pelvic hones are a pair of erect subtriangular plates, with 
their apices iml>edded in the ligamentous tissue betweem the 
coracoids. 

Trach ypteridw. 

The skeleton of Vracftyplerus twain is feebly ossified, and the 
bones are very tliin and light, almost papery. There is no 
occipital crest, and the epiotics meet behind the supraoecipital, 
but in all other essentials the omnium (text-fig. 168) agrees with 
that of Velifer . 

Text-fig. 1(58. 


so" 



Cranium of Trackypterus trenta. 


Lettering as in text-fig. 166. 6*., busisphenoid. 


Of the orbital bones only the pneorbital is ossified. The 
maxillary and premaxillary (text-fig. 169, p. 639) are on the 
same plan as in Velifer, but the former bone has the outer blade 
expanded and closely attached to the premaxillary 
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The vertebral column comprises 90 vertebra*; the pneeaudals 
have downwardly dim*ted parapophyses ; ribs appear to be absent. 
The pectoral arch differs from that of Velifer in that the post- 
temporal is simple and that the |>eetoral pterygials fire 3 in 
number, two of which are inserted on the coracoid. 

The pelvic bones resemble those of Velifer in structure and 
attachment, but have the posterior angle produced and embraced 
by the extremities of the post-clavicles. 

The skeleton of Jieyalectis has been described by Parker* and 
Dunbar +. ] have examined the largo skeleton described by 

Parker, which is essentially similar to that of Trachypterus. 
differing in the absence of a hasisplienoid and in the presence 
of some feeble ribs. 

The post-frontal and pro-otic bones in lieyaleruH are situated as 
shown in the accompanying figure of Trachypterv# (text-fig. 108, 
p. 637). 

The descriptions of both Parker and Dunbar, who have deter¬ 
mined the greater part of the pro-otic bone as opistbotic, are 
erroneous. 

The pelvic bones in h’egalecus fire considerably larger than in 
Trachyptprvx and their anterior edges lie between the clavicles. 

Lophotuhe. 

I have examined a spirit specimen of Lophoten cepedianvs. The 
moderately protractile mouth is similar in structure to that of 
Trachypterns ; by depressing the large eye of one side 1 have 
been able to ascertain that an orbitosphenoid bone is present 
and that it is in contact with the mesetiimoid, which is entirely 
posterior to the pnefrontals; dissection of the base of the pectoral 
fin on one side shows that the relations of scapula, coracoid, and 
pterygia Is are as in Traehypterus. 

For Lophotes fiskii (Itbr. 1 propose the new generic name 
ft timer ichthys X- The mouth is non-protractile, the posterior 
processes of the priemaxillaries having their extremities attached 
to the anterior face of the vomer, instead of sliding backwards 
and forwards on each side of a median longitudinal keel, as in 
Lophotes. 

2. Definition and (iassification of the Suborder Allotriognathi. 
Suborder Allotriognathi. 

Supraoccipital well-developed, separating the parictals; no 
opistbotic*; an orbitosphenoid, anteriorly in contact with the 
mesetiimoid, which is wholly or in part posterior to the pne¬ 
frontals. Mouth typically protractile; maxillary with an outer 

# Trans. Zool. Soc. \ii. 1886, pp. 6-83, pis. ii.-vi. 
t Proo. Zool. 8oc. 1906, pp. 647-566, pis. xxxriii. & xxxix. 
t Boulenger (Mar. luv. S. Afr. i. 1902, p. 18) writes: “ Lophotes JisHi differs 
very widely from the tropical form of the genus; its extremely elongate, ribbon-like 
form and the probable absence of an anal fin, to say nothing of the frontal crest and 
the absence of ventral fins, indicates, in my opinion, a distinct genus/’ 
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blade and with an inner posterior process which is connected 
with its fellow below the premaxillary spines; maxillary processes 
typically sliding backwards and forwards on each side of a median 
keel on the vomer or on the pneethmoid cartilage * ; no supra- 
maxillary ; lower jaw composed of dentary, nrticulare and angulare. 
Palatine without an anterior process for attachment of the 
maxillary. Vertebral column of solid centra which are co-ossified 
with the arches. Gills pectinate. Pectoral arch attached to the 
cranium; no mesocoraeoid ; post-clavicle elongate, of a single piece. 
Air-bladder without pneumatic duct. Vertical fins without true 


Text-fig. 169. 



Pranuanllurie* ( p»u\) ami muxillnrms of Trarhyp ferns tern in (a.) ami 
Velifer fii/pseiopterns (6.), seen from below and from the* Hide. 


spines (except sometimes the fii-st one or two rays of the dorsal); 
pectoral fin with horizontal or sub-horizontal base; ventral fins, 
if present, below* or a little behind the pectorals, without spines; 
pelvis comprising a pair of erect subtriangular bony plates, inserted 
in the ligament between the coracoids and sometimes directly 
articulated with them. 

In addition to the character given in the diagnosis we may 
note that all the Allotriognathi have the head without spines or 
serrations, 6 branchiosijegals, 4 gills, and well-developed pseudo- 

* In the most specialised member of the group, the Lopliotid JSumecichthys, the 
mouth is not protractile, and the posterior ends of the pnemaxillary processes are 
attached to the anterior face of the vomer. 

Proc. Zool. Soc. —1907, No. XLIII. 43 
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branchire. Teeth are usually feeble or absent, never strong, and 
the scales, if present, are thin and deciduous or reduced to 
scattered tubercles. 


Text-fig. 170. 



Hoad of T '(‘lifer hypseloptern* with tin* mouth closed (a) and protruded (M. 


Division 1. Selenichthyes (Boulenger). 

Body deep, compressed ; skeleton well-ossified; cranium without 
cartilage. No anterior cranial chamber ; frentals normal, in con¬ 
tact below with the mesethmoid and orbitosphenoid; mesetbmoid 
partly between and partly posterior to the pra'frontnls; epiotics 
separated by the supraoccij)ital. Vertebra,* in moderate number 
(40); no parapophyses; ribs strong, sessile. Post-temporal forked ; 
pectoral fin-rays insei*ted on the scapula and on 3 pterygials, one 
of which is in contact with the coracoid; pelvic hones articulated 
to the greatly expanded coracoids. Fins without spines, composed 
entirely of articulated rays; dorsal and anal fins long; ventral 
fins of 15 to 17 rays. 

Family Lampridjd/e. A single genus, Lampris Retzius. 

Division 2. Histichthyes. 

Body deep, strongly compressed; skeleton well-ossified, hut the 
cranium with a considerable amount of cartilage. A large anterior 
cranial chamber, the walls of which are mainly formed by the 
frontal**, the floor by cartilage containing the mesethmoid and 
orbitosphenoid ossifications ; mesethmoid entirely posterior to the 
pnefrontals ; epiotics separated by the supraoccipitai. Vertebrae 
in moderate number (33); ribs strong, attached to well-developed 
down wardly directed parapophyses. Post-temporal forked; pectoral 
fin-rays inserted on the scapula and on 4 pterygials, one of which 
is in contact with the coracoid, which is not expanded; pelvic 
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bones not articulated to the coracoids. Fins composed of articu¬ 
lated rays, except the first two rays of the dorsal, which are 
spinous ; dorsal and anal fins long ; ventral fins of 8 or 9 rays. 

Family Velifeiud.e. A single genus, Velifer Schleg. 

Division 3. TaBniosomi (dill). 

Body elongate, strongly compressed; skeleton feebly ossified, 
the bones thin; cranium with a considerable amount of cartilage. 
An anterior cranial chamber or groove, the walls of which are 
mainly formed by the fiontals, the floor by cartilage containing 
the mesethmoid and orbitosphenoid ossifications: mesethmoid 
entirely posterior to the pnefrontals; epiotics meeting behind 
the supnioccipital. Vertebrce numerous (90 to 93); prcecaudals 
with downwardly directed parapophvses ; ribs feeble or absent, if 
present- attached to the parapophyses. Post-temporal simple; 
pectoral tin-rays inserted on the scapula and on 3 pterygials, two 
or all of which are in contact with the coracoid ; pelvic bones not 
articulated to the coracoid, but inserted in the ligamentous tissue 
between them. Fins comi»osed of flexible, non-articulated rays 
(the first ray of tin* dorsal sometimes spinous); dorsal fin very 
long; anal short or absent; \entral fins,if present, of 1 to 9 rays. 

Family 1. Tiuciiypterh).*:. 

Ventral fins present, close together,of 1 to 9 rays; no anal fin; 
vent about in the middle of the length of the fish. 

Two genera, Trarhypternst douan. and JieyaJecas Bninn. 

Family 2. Lopiiotjd.e. 

Ventral fins, if present, small, of 5 or 6 rays, widely separated, 
inserted a little Inflow and behind the pectorals; a short anal fin; 
\ent posterior, just in front of the anal. 

Two genera, Lophotos diorna, and E a mecichthys Regan. 

3. Systematic Position of the Allotriognathi. 

The Allotriognathi and the Beryciformes are the only fishes 
which combine the presence of an orbitosphenoid with the absence 
of a mesocomcoid. The two groups agree also in having the 
ventral fins placed more or less anteriorly and often composed of 
a large number of rays (up to 17 in the Allotriognathi, up to 14 
in the Beryciformes), and in being pliysoelistie (with the exception 
of Beryx and Holocentrnm). 

In emnial structure the Beryciformes differ from Lampris (which 
has the most generalised cranium of the Allotriognathi) only in 
being less specialised ; i. e., the opisthotic is well-developed, the 
maxillary carries 1 or 2 supramaxillaries, is normally articulated 
to the vomer and is attached to a process of the palatine. The 
|>ectoral arch of Velifer is identical with that of the Beryciformes. 

Taking the Beryciformes in the most restricted sense, they 

43* 
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include fishes without spines in the ventral fins and with the 
pelvic bones free from the pectoral arch (i. e„ Polymixia), but all 
the living members of the group (if we omit Stephanoberyx , of 
which the anatomy is unknown) have the dorsal and anal fins 
preceded by spines. Except for this they are exactly fitted for 
giving rise to the Allotriognatlii, and there can be little doubt 
that the latter had a Berycoid origin. 

The origin of the Berycoid fishes themselves is another question. 
Smith Woodward and Boulengei* place them at the base of the 
Acanthopterygian series, and adduce the persistence of the pneu¬ 
matic duct (in Holocentnnn and lieryx ), the large number of rays 
in the ventral fins, and the abundance of the group in Cretaceous 
times as evidence of their generalisation. More recently Starks 
has shown that an orbitosphenoid hone is present in most Mala- 
coptervgii, all Ostnriophysi and the Beryciformes, but not in the 
Haplomi or other higher groups. 

I find that in most species of Myripristix (text-fig. 171 a) the 
maxillary is toothed and enters the gape when the mouth is widely 
opened, and that in the Polymixiida\ Bervchbe, and Holoeentrida* 
there are two supra max ilia lies, which evidently correspond to 
those of the Clupeoid Fishes. 

Text-fig. 171. 



a b 

a. Anterior part of head of Myri prist is mvrdjan, 

b. Upper jaw of Ctenothrissa radians (after Smith Woodward). 

premaxillary; mx,, maxillary; aw.?., Mipratnaxillarie*. 

All these facts taken together lead me to believe that the 
Beryciformes may have evolved directly from Malacopteiygii 
such as the Cretaceous Ctenothrissa (text-fig, 171 b) ami Pseudo- 
heryxy to which they bear a considerable resemblance. 

A number of fishes liave at times been associated with one oi 
other of the families of Allotriognatlii, and some of these must 
be discussed. 
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The Lamprididw, Veliferidfe, and Lophotidte have at one time 
or another been supposed to be related to the Scombriform 
Acanthopterygians, but these are a much more specialised group, 
without an orbitosphenoid and typically with a spinous dorsal fin, 
the anal preceded by spines, the ventrals composed of a spine and 
5 soft rays, and the pelvic bones directly attached to the clavicles. 

Boulenger has placed Lantpris near the Uastrosteidie, on the 
ground of an interpretation of the elements of the pectoral arch 
which has not received acceptance, but these differ widely from it 
in their anatomy and seem probably to have originated from the 
linplomi near the Cyprinodontida* and Hcombresocidje. 

Jordan has stated that the Eocene Semiophorns is related to 
Lampris. l)r. Smith Woodward very kindly looked at the speci¬ 
mens of the extinct genus in the British Museum with me, and it 
seems on the whole probable that Semiophorns is not related to 
Lampris and Veli/er , but to Plata# , near which genus Dr. Smith 
Woodward has placed it. 

In Semiophorns the vertebra* are 24 in number, the dorsal fin 
is covered vDth small scales, the anal fin is preceded by 1 spines, 
and the outer ray of the ventral fin is a short spine. Tt is probable 
that the soft rays of the ventral fin are 5 in immlier and much 
branched, anti not so numerous as would appear from the current 
representation of this fish. 

The Tamiosomi were* regarded by Dr. Dill as possibly derived 
from the same stock as t he Pleuronectithe; whilst Boulenger, on 
the ground of the large number of rays in the ventral fins, con¬ 
sidered them as probably related to the Beryciformes. 

The remarkable Stylophorus has usually been placed with or 
near the Trachvpteridfe. The single known specimen is not in 
good enough condition for me to otter any suggestion as to its 
relationships. 

f>. Zoological Besults of the Third Tanganyika Expedition, 
conducted by l)r. W. A. Otinnington, 1904-1905.— 
Heport on Litmtocnida t any anion' ; with a Note on 
the Subspecies from the Victoria Nyanza. By B. T. 
(JO nth eh, M.A., F.H.G.S., Fellow of Magdalen College, 
Oxford *. 

| Received May 22, 10O7.J 

(Plate XXXVII. t & Text-figures 172-174.) 

The collection of the jelly-fish of Lake Tanganyika made by 
Dr, Ounnington in 1904 and 1905 is the best which has yet 
been brought to this countiy. 78 individuals, some in several 
hitherto undescribed stages of development, w T ere obtained from 
three localities at four different dates from September to February, 

# Communicated by the Secretary. 
f For explanation of the Plato, see p. 056. 
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and therefore from the close of the dry season until well on into the 
season of the great rains. The excellent shite of preservation of the 
material is greatly to the credit of the collector, and has facilitated 
my investigation of some of the problems presented by this 
enigmatical creature. Home specimens were exhibited at the 
Meeting of the Society on March 6, 1906, a notice of the exhibit 
appearing in the P. Z. S. 1906, p. 179. 

It has been known for some time that at certain seasons of the 
year, three types of individuals -males, females, and those which 
reproduce asexually by budding—-occur in the lake at the same 
time. Mr. Moir’s collection, the first to reach Europe, showed 
that all coexisted during April, May, and June. As one of the 
results of his first expedition in 1897, Mr. J. E. H. Moore found 
that early in March a few large specimens were reproducing by 
budding, and that this process was so rapid that in a few weeks 
the bays and open waters became filled with immense shoals which 
in June and July extended for miles and miles. At the same 
time, sexually mature individuals appeared, in his account of 
a second expedition in 1900, Moore asserts that in September 
and October, only sexual forms which allowed no tendency to 
produce buds were to be captured in the lake. On this evidence 
Moore believed that he had discovered the relation of the life 
cycle of Limnocnida to the wet and dry seasons -viz., reproduction 
by budding during the dry months, and sexual reproduction only 
•during the wet winter months. 

Dr. Cunnington’s collections made during the wet season shov 
that this theory cannot be upheld, for all contain asexual in 
dividuals exhibiting active bud-formation on their manubria, and 
these asexual individuals even outnumber the individuals with 
smooth manubria. 

The collections are, moreover, characterised by the entire absence 
of any mature females ; a fact which seems all the more remark 
able, because in a small collection of Limnocnida from Victoria 
Nyanza, which had been formed in August, and had been submitted 
to me for examination (p. 650) all the individuals were female. 

Stated in a tabular form the present shite of our knowledge 
regarding the seasonal distribution of Limnocnida is as follows 


Dry Season.^ 


f March. 
April. 
May. 
June. 


June. 
July. 
August. 
September 


f 


Few large budding medusa* (Moore, 1897). 

d , 9 and budding medusa* coexist 
(Moir, 1893). 

6 , $ and budding medusae in shoals 
(Moore, 1897). 
d and budding medusa* 
(Cunnington, 1904). 


* 

.} 


f December. 
Season of j 
Great ^ 

Kains. | February. 


d and budding medusas. Many very 
young individuals. No J indi¬ 
viduals. 

Old and young d and budding medusa? 
(Cunnington, 1904). 
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We are therefore compelled to the view that the asexual method 
of reproduction is the most usual one in Lake Tanganyika through¬ 
out the year, ami that the sexual method may he confined to a 
definite season ; the earliest date at which it has been observed 
is in the month of May, and we have as yet no evidence for 
its continuance beyond the month of July. 

It is much to be regretted that no light has hitherto been shed 
upon the process of development from the egg. We have no 
sufficient reason for believing that the organisms described by 
Moon' as the planuhe or larva* of the Limnocnida really were 
such, and the existence of any free hydroid stage is as doubtful as 
e\er. However, one fact of importance has been confirmed bv all 
observers, namely, that tin* medusa may suddenly appear on the 
surface in countless numbers, in shoals many miles in length, and as 
suddenly disappear so that none are to be seen for a month or more. 

The excellent state of preservation of 1 >r. Cun ningtons material 
lias enabled me to realise the natural appearance of a living 
Limnocuida when swimming, more perfectly than when I received 
Mr. Moir’s first consignment of preserved material. The longer 
ami older tentacles are carried someu hat stiffly above the exuin- 
bral surface of the medusa (PI. XXXVJL), while the smaller and 
younger series of somewhat clubbed •* velar ” tentacles, as they are 
sometimes called, curve round the umbral rim. Tentacles of 
intermediate length occupy intermediate positions, and so the 
living animal can erect over its back a very efficient cheraux <le 
/rise armed with nomaloexsts for offence ami defence. This 
fashion of carrying the tentacles is like that adopted by Linnto- 
codhnti and Olindioides, in which latter form the tentacles adhere 
to the ex umbrella along a more considerable proportion of their 
length than in Li ant oc nidi t , an adhesion which affords greater 
stability to the system. 

Another point on which Dr. Ciumington’s collection throws 
welcome light, is that of tin* succession and development of the 
tentacles. While still attached to the parent, the young medusa- 
buds develop the first two orders of tentacles in the per-and inter- 
indii (PI. XXXVII. fig. 7). The youngest free-swimming stages 
in the collection, 2 millimetres in diameter, have the tentacles of 
the fifth order just commencing to sprout (text-fig. 172). Between 
these young stages and the oldest with tentacles of the eighth 
order and 22 miliinis. in diameter, the intermediate stages are 
fairly completely represented. 

The peculiar sense-organs first become conspicuous in young 
medusa* in which tentacles of the fifth order are appearing, but 
they are not invariably present at this stage. In the youngest 
animals in which they were detected, there were four (text-fig. 172) 
in each quadrant, or 1G in all, although minor irregularities may 
occur, as in the specimen shown in text-fig. 172, in which only 
15 sense-organs were present, and thenceforth they increase in 
number, until they are so numerous and crowded as to be almost 
touching one another all round the circumference of the medusa 
(text-fig. 174, 8.O.). 
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Text-fig. 172. 



B 


Young Limnocnida, 2 millimetres in diameter. 

Th£ numerals indicate the orders of the tentacles. 

Endodermal Organ and Nutrition .—Among other problem8 
which yet remain to be solved is that of the function of the 
remarkable accumulation of roundish cells in the circular 
canal. These cells have several nuclei apiece and many have 
one or two vacuoles. In the original description, an excretory 
function was suggested on the assumption that these cells were 
derived from the endoderm of the animal itself. On reexamining 
this so-called endodermal organ in better preserved material, I 
have found amoeboid cells among the others (PL XXXVII. 
fig. 3), but feel more than ever in the dark with respect to their 
function, although probably it is in some way connected with 
the metabolism of the medusa. We hope that some naturalist 
having the opportunity may thoroughly investigate the method of 
nutrition of the living animal, bearing in mind the possibility 
of the growth of a parasitic or symbiotic fungus or alga in such a 
position. The wonderfully large mouth which the short manu¬ 
brium seems inadequate to close, leads one to suspect some 
such peculiarity in the nutrition of Limnocnida . 
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Text-fig. 173. 

' 3 - // 



Younjr LhtiHocmJa, (5 millimetres in diameter. with five radial canals. 

IVxt-fig. 174. 



Portion of periphery of Limnocnida* 22 millimetre* in diameter. 
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Radial Canals and Radial Symmetry, — Jn all large collections 
of Linmocnida , several individuals occur which exhibit numerical 
variation in the radial canals. ( (f. tables on pp. 648 650). Among 
70 individuals of all ages brought home by Mr. Cunnington in 
which the radial canals could lie counted, £4 showed the typical 
number of radial canals (4), 9 had 5 radial canals, 6 had 6, and 1 
had 7 radial canals, so that as large a proportion as 24 per cent, 
have 5 or more radial canals. Jn this connection it is interesting 
to note that, the numerical variation of the tentaculocysts of 
Aurelia aarita was found by Bnnvno (Biometrika, vol. i.) to 
affect nearly as large a percentage (20*9-22*8 per cent.) of the 
individuals showing the normal number. 

In many medusa* in w hich “ supernumerary ” radial canals occur, 
the additional canals are clearly seen to be due to the bifurcation, 
near the gastric cavity, of one or more of the normal number of 
radial canals. Tn no specimen of Limnocnida , and sixteen wore 
examined, w*as this seen to be the case: all the radial canals pro¬ 
ceeded independently from the gastric cavity to the circular canal ; 
the confluence shown in text-fig. 17M being quite exceptional. 

As might be expected, the order of the appearance of tentacles 
and the number of sense-organs tend to become more irregular- 
in tile case of individuals with 5 or more radial canals. E. //., in 
the case of three individuals of different ages, and 14, 7 and 
4*5 mm. in diameter, the numbers of the sense-organs in each 
fifth of the periphery were 

Ill a. 40 + 35 + 48 + 40 + 41 = 204. 

/. 19 + 21 + 21 + 22 + 18 = 101. 

2 . 10 + (> + (> + (> + H = *16. 

And so too, in the case of individuals with tfye normal number of 

tentacles, tentacles of a particular order are often fully formed in 
one quadrant before there is any sign of them in another. 

Such vai intions may he expected to he frequent in the case of 
medusa? in which a numerically high grade of radial symmetry is 
reached. 


Retailed Report on the individual specimens of Jdmnocnida 
collected by Dr. Cunninytou. 

I. Date: August 31, 1904. Locality: Niamkolo Bay. 



Diam. in mill inis, j 

: 

No. of ; 

Radial i No. of 
Canals, Sense Org. 

i ... 

< )rder of 
Tentacles. 

Char, of 
Manubrium. 


Umbrella. 

Manubrium. 1 

1 1 

a 

18 

12 

I 

4 , 83X4 

VIII. 

Smooth. 

t h 

16 

8 i 

6 

VIII. P 

Smooth. 

i * 

14 

96 i 

4 ! 

VIII. 

Buds (8 tent.). 

i d 

14 

9 

4 75 X4 

VIII. 

Buds (8 tent.). 

e 

14 

8 

4 

VIII. ? 

Sm. (ribbed). 

f 

13 

7 

6 

VII. 

Km. (ribbed). 

9 ■■ • 

10 

7 i 

i 

4 

VII. 

! 

Buds. 
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II. Date: September 9, 1904. Locality: Niamkolo Bay. 



Diam. in millims. No. 0 f 



1 


— 

i Radial 

No. of 

Onlt'i of 

! (’bar of 


Umbrella, j 

Manubrium.' * aM, ^ h * 

Sense Org 

: Tentaelen. 

Manubrium. 

a ' 

22 

15 j 4 

100x4 

VIII 

Sm. (libbed). 



j 


(appearing) 

h ' 

22 

15 | 4 


do. 

Young buds. 

r 

1 

22 ; 

15 4 


do. 

Buds (8 tout.) 

d 

22 | 

15 1 


do. 

, Smooth. 

e ! 

21 i 

11 4 


do. 

Buds. 

/ 

20 j 

14 4 


do. 

Buils 

V 

20 ! 

11 1 


do. 

Smooth. 

h 

18*5 

U 1 


do. 

j Buds 

III. Date: December 20, 1904. 


Locality . Kibwesi 

I 

Dunn, in millims. jj u . () f 

No. of 

Older of 

Char, of 



-- liaumi 

Sense Org. 

, Tentacles. 

Manubrium. 


Umbrella 

'Manubrium. UsumU. 




! a 

U 

8 5 

2ol 

VIII. 

Buds. ! 

; b 

is 

8 0 


VII. 

! 

i e 

13 

K 1 


VIII. r 


; d 

13 

7 



I 

l * . 

10 

45 




/ 

7 

3*5 5 

101 

Vil 

Smooth. 

i 9 

(1 

2 5 5 

08 

VII. 


h 

(1 

2 5 0 

11x4 

VI 


' i 

4*5 

2 f» 

) 30 

V. 


i . 

J 

4 

225 1 

1 

V 

j 

■ A 

4 

1*5 5 


V. 

! 

1 / 

4 

1*5 1 

j 5 8X4 

VI. 


j m 

1 

1*5 4 

j 

V. 

! 

n 

4 

1*6 1 

1 

V. 


0 

3*75 

2 4 

| 8X1 

VI. 

1 

V 

3-5 

1*5 4 


VI. 


H 

3*5 

1 4 


V. 


r 

3 

1*5 4 

1 

V 

1 

9 . 

275 

1*5 

i 


| 

< 

275 

1*25 

! 


. 

« 

2*5 

1*25 6 

1 

V. (ap- ' 

t 





pearing). 


V .... 

2*5 

1*25 4 

! Yg. s. o. 


i 

to 

2*6 

1*25 4 


V. 

1 

x 

2*5 

1 4 


V. 


y 

2 W 25 

1 . 4 


V. (not all 




i 

, ' i 


rouud). 



2 

1 4 


V. (not all 




i ' j 


round). 


a.. 

i 2 

75 j 

i 



0.. . 

! 2 

*75 ' 4 


V. (just 



I 

i 1 

i appearing). 

1 i 
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IY. Date: February 21, 1905. 


[June 18, 

Locality: Menza. 


Diani. in milliins. | No. of I 

- | Radial ! No. of Order of Char, of 

1 _1 O . ... m \_ m . -Ml .l.-:... 



Umbrella. 

Manubrium. 

Canals. , Sense Orjr. 

Tentacles. 

Manubrium. 

a 

17 

12o 

1 

! 'cry 

VIII. 

Buds. 





numerous. 



b 

10 

9 

4 

i very 

VIII. 

Youiif? buds. 





numerous. 



r 

15 

10 

4 


VIII. 


d 

14o 

9 

4 

30X4 

VII. 

Buds. 

e 

14-5 

9 

4 




f 

14*5 

8 

1 


IX aim. 

Smooth. 

ft 

14 

9 

4 


VII. 

Small buds. 

h 

13 

0 

4 

20X4 


Smooth. 

t 

11 

5 

4 


VIII. 


j 

9 

4‘5 



VII. 


k 

8 

4*75 

0 

1 97 

VII. app. 

Smooth. 

1 

8 

2 5 

4 

21(-18) X 4 

VI. 


m 

775 

3*25 

4 

18X4 

VII. app. 

Smooth. 

n 

7*5 

4*25 

7 


VI. app. 


o 

7T> 

4 

4 


VIII. app. 


V 

75 

' 4 

4 

20X4 

VI1. app. 

Smooth. 

q 

7 

1 

4 


V. 


r 

7 

l ;3 

0 
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For the sake of comparison a similar table is appended for 
Livmocn 'ula tanganicm var. victories obtained by Sir Charles Eliot. 

Date: August 31, 1903. Locality : Kisumu, Victoria Nyanza. 


Diam. in millims. No. of 

-Radial ; No. of Order of 

l Umbrella. Manubrium. CanaK j Scnse 0 r *-Tentacles. 


i a 

13*6 

8 

4 

jcirc. 30X4 VII. 

mature $ . , 

: b 

13 

7*5 

4 

t „ ! vii. 

mature . 

i' 

12*5 ! 

i 

8 

4 

| VII. 

mature $. 
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Limnocnida tanganicas * var. victorias. 

On comparing home shrunken and rather battered specimens 
of Limnocnida obtained by Sir Charles Eliot, K.C.M.C., from the 
Victoria. Nyanzn, with the Tanganyika material, 1 considered 
that 1 could detect differences in the specimens from the Victoria 
Nyanza which may be regarded as sub-specific in importance: 
the proximal ends of the older tentacles are more deeply sunk in 
the jelly of the ex-umbrella than is the case in Limnocnida tan - 
<janica> and the jelly-mass is more deeply grooved in consequence 
(PI. XXXVII. Jigs. 4 & 5). 

About one third of the length of the older tentacles is smooth 
and free from nomatocyst warts, which are confined to the distal 
two-thirds. The proximal ends of the tentacles which are adherent 
to the exiunbrella are specially supported by the development of 
grooved lumps or ridges of jelly in which they lie. I have never 
seen these so strongly developed in any Limnocnida from Lake 
Tanganyika. The sense-organs were numerous, and very pro¬ 
minent on the margin of tin* umbrella. 

The sjiecimens examined were all females of about the same age, 
with mature ova on the manubrium, and with tentacles of the 
V1 Ith order. 

This collection was referred to by Prof. Sir Rav La likes ter, at 
a meeting of the Zoological Society on Decemlier 1st, 1903. The 
medusa; were captured by Mr. Mobley at Kisumu on August 31, 
1903, and had been preserved in a 5 solution of formalin. 

'Hie extremely interesting fact of the occurrence of a form 
apparently identical with Z. tamjanica' in the delta of the river 
Niger about 102 geographical miles from the sea, proves that 
Limnocnida must no longer he regtuded as peculiar to the deep¬ 
water lake Tanganyika, but that it lias a wide distribution in the 
fresh waters of tropical Africa. And as a consequence the 
hulolimnic theory, according to which Tanganyika is a persistent 
Jurassic* sea, in so far as it has been based upon the belief of 
the erchtsirc occurrence of Limnocnida in that lake, falls to the 
ground. 

With regard to the details of the change from a marine to a 
fresh-water environment, we have yet much to learn from a more 
searching study of Central African geology. Of all the theories 
which have yet been proposed, we find ourselves most in agreement 
with that outlined by Mr. lkmlenger for the benefit of the 
British Association in South Africa (1905), hut the details of this 
theory of a wide-spread Eocene Sea still require working out. 

More recently an original speculation has been published by 
Prof. Sollas. Of Limnocnida my imaginative friend writes (‘ Age 
of the Earth,* p. 209)—“ If while in the hydroid stage, it grew 

* This would seem an appropriate occasion for advocating: a more reasonable 
uniformity in the spelling of this specific name ; and although in my original paper 
1 hud followed Bohm’s spelling tauganyica in accordance with the laws of priority, 
in the present communication the more usual and shorter form tanganica is 
adopted. I have noted t a ngany tangent ieanus, tanganicenti*, tanganyika p, 
tanganyicermiSy tanganikre, and in Sollas's * Age of Earth,* p. 209, tanganyicoea (!) 
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attached to the outer skeleton of some actively locomotive animal, 
such for instance as one of the reptiles which abounded in 
Mesozoic times, and even at a later date, then, on the further 
sup{>osition that its host sometimes made excursions from the sea 
into fresh-water, we should have a means by which the hydroid 
might be introduced.” 

Unfortunately for this theory, there is no evidence of any 
fixed hydroid stage in Limnocnida , indeed the evidence is all 
against the existence of one: Aurelia aurita , (Jrambessa tagi, 
and Jheotias have all left the sea without the aid of a marine 
reptile: Halm mi kes lacustris was probably helped into fresh-water 
by tidal agencies alone, and, as Sir Kay i^ankester has suggested, 
Limnocodium may not pass through a fixed hydroid stage at all! 


The Systematic Position of Limnocnida. 

The position of Limnocnida in the Haeckelian System is 
still a matter under discussion. Judged by the chief diagnostic 
characters of endodermal sense-organs and manuhrial gonads, 
Limnocnida should be* one of the Narcomedusfe ; but, on the other 
hand, Narcomedusa* an* distinguished by characters so peculiarly 
their own, that Limnocnida cannot he considered as being at all 
closely related to them. Moreover, I know of no Anthomedusan 
which at all resembles it, except in the ]>osition of the gonads 
on the manubrium. 

On the other hand, the grade of development which Limnocnida 
has reached is very closely paralleled by that of the other fresh¬ 
water medusa Limnocodium^ more especially in regard to the 
tentacles and sense-organs, as I have already pointed out in an 
earlier communication. More recently (1903) Seitaro Goto has 
published illustrations of the sense-organs of the marine Olindioides 
clearly showing them to be of the same type. This distinguished 
Japanese naturalist has associated Olindioides , Jlalicaly.c , and 
Gonionema with the Olindiada*, which he regards as a subfamily 
of Eucopidfe (we believe wrongly) and near which he believes that 
both Limnocodium and Limnocnida maybe most naturally placed. 

The Olindiadie are defined as Eucopida* (see below) with two 
sets of tentacles, velar and exumbrellar, the former springing 
close to the base of the velum, and the latter at variable distances 
from it, but always from the exumbrella and connected with the 
circular canal by endodermal roots: marginal vesicles numerous, 
two on either side of the bases of the exumbrellar tentacles : 
manubrium well developed and quadrate, with distinct lips: 
radial canals four or six : gonads primarily continuous folds of 
the walls of the radial canals: with an adhesive disc on each 
exumbrellar tentacle. 

The greater part of this definition applies quite well to the fresh¬ 
water Limnocodium sowerhyi, with the exception that this species, 
not being a creeping form, has tentacles without adhesive discs, 
and has also sac-like gonads. 
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Limnocnida too, shows a similar type of structure excepting that 
the gonads are situated on thejxmnuhriim in a zone in which bud- 
formation normally occurs, and would consequently belong to the 
Anthomedusa? or to a division of medusa* with mauubrial gonads 
which, according to the System of Haeckel, are absolutely distinct 
from the Olindiadfe, Limnocodinm, or any other medusa? with 
radial gonads. We have therefore an indication that the time has 
arrived for a reconsideration of the value of the characters upon 
which this System is founded. May they not tend to an artificial 
rather than to a natural classification of medusa* ? 

On the whole we incline to the opinion that the hard and fast 
division of medusa* into those with radial and those with mauubrial 
gonads must be abandoned in the case of these fresh-water forms. 
We cannot imagine that the detailed resemblances which exist 
between LimnocotUum , Limnocnida , and the Olindiada* are the 
result of convergent evolution. A simpler hypothesis is that these 
forms are descended from a common ancestor, but that the place 
of development of the germ-cells has changed. 

Arguing from known facts about the migratory proclivities 
of germ-cells in Hvdroids in general, and from the history of the 
germ-cells of OMia in particular, in which Leptomodusan the 
germ-cells, although maturing in pouches of the radial canals, 
originate in the wall of the manubrium itself, there is good 
ground for the view that Limnocnida in respect of its mauubrial 
gonads preserves an early stage in the phylogenetic history of 
Limnocodinm. Just as Odontornithcs are none the less birds 
because they have teeth, so Limnocnida would be a Traclio- 
medusan in spite of its manuhrial gonads. 

One other taxonomic* problem has still to be dealt with. In 
Haeckel s system the Olindiadie are regarded as a subfamily of 
tlie Trachoim*dusan Petasidie, which have blind centripetal canals 
between the radial canals, and are thereby distinguished from the 
Petnchnida?. Goto, however, does not consider the presence of 
such canals to 1 m* of any systematic moment, since they may be 
present or absent in closely related genera. It is to be remembered 
that such centripetal canals, as well as the marginal ring of 
nematoevsts, are well marked Trachomedusan features. 

The Olindiadie have usually been regarded as Tmchomedusa*, 
until four years ago when 8eita.ro Goto made an examination of 
young stages of t he sense-organs of Olindioides formatm and of 
Gonionema depressnm. He found that the first rudiment con¬ 
sisted of a small segregation of ectodermal colls hardly distin¬ 
guishable from the rest, closely applied to the endederm of the 
circular canal at the point where the two kinds of cells meet 
(pi. ii. fig. 15), and he goes on to add that “there cannot be any 
reasonable doubt that the rudiment consists exclusively of ectoderm 
cells, since the boundary line between the two cell-layers is always 
distinguishable with a good objective.” 

In consequence Goto removed the Olindiada? from the Traclio- 
mediifw and ranged them with the Leptomedusie. considering 
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them as a subfamily of Eucopidse. With this conclusion my own 
observations are at variance, and we do not consider that Seitaro 
Goto’s own drawing (pi. ii. fig. 15) makes his statement evident. 

With the aid of Dr. Cunnington’s material I have again been able 
to confirm my original observation that the axial cells of the 
sense-organs of Limnocnida are derived from the endoderni of the 
circular canal. I have repeated the same observation in the case 
of OUndias mulleri while at Naples, and in the latter observation 
I believe I have the support of Sir ltay Lankester. 

In both cases I have not been able to distinguish any boundary 
line between ectoderm and endoderni in the youngest stages of 
the sense-organs, although a distinct mesogheal lamina, appears 
between the two layers when the sense-organ approaches full 
growth. A further indication of the endoderma! nature of these 
cells is afforded by an observation of Seitaro Goto himself, w ho 
admits that the central cells of the organ u stain the same colour 
as the endoderni, while the lining epithelium and the investing 
cells stain like tin’ ectoderm.” 

In conclusion then, Limnocnida is to he regarded as a, Tracho- 
medusn related to the Olindiadse and to JAmnocodium* both of 
which it closely resembles in important respects, hut it differs 
from all other known Trachomedus«e in that the gonads develop 
upon the walls of the manubrium. Olind widen and Gonionema 
differ from Limnocnida in the presence of centrijietal canals and 
in the fact that their tentacles are provided with adhesive discs 
for use in creeping. In JAmnocodiam the vesicles enclosing the 
sensory bodies are elongated and extend into the velum, in 
Limnocnida they do not. Limnocnida too is characterised by its 
power of reproduction by budding from the manubrium. 

The consequential changes in the scheme of classification cannot 
lie regarded as more than tentative, for the details of the struc¬ 
ture of many of the Haeekelian genera are still unknown. A 
most important character for taxonomic purjioses is undoubtedly 
that of the structure of the sense-organs—whether they project 
freely beyond the margin of the umbrella as sensory clubs, or 
whether they are sunk and enclosed m vesicles. On these lines, 
Browne has divided the Petmwhe into the subfamilies Petachnida* 
(with sensory clubs) and the Olindiadie (with sensory vesicles). 
It is to the division of Olindiada* without adhesive discs on the 
tentacles that f would provisionally refer JAmnocodium and 
Limnocnida. 

TRACHOMEDUSJE. 

Sense-organs with endodermal axis; gonads usually radial; 
development without a fixed hydroid stage. 

[The radial position of the gonads is believed to have been 
derived from a manubrial position. Limnocnida is believed to have 
“ thrown back ” to the older condition. JAmnocodium has never 
been proved to pass through a fixed hydroid stage.] 
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Family PETASID/E. 

Radial canals 4 (or 6) in number ; stomach without a peduncle. 
Subfamily 1. Petachnida*. 

Sense-organs, projecting clubs. 

Petasvs , Petasata , Diprtttsm r, Petachnnm . 

Subfamily 2. 01 indin da*. 

Sense-organs, enclosed in vesicles. 

Group A. Tentacles without adhesive discs. 

Marine forms. 

Agltmropsis (? including J/froftTw). 

Gossett. 

Ol'ntdlas (? including JJalicalt/jr). 

Fresli water forms. 

Limnocodtnm. Gonads radial, sac-like. Vesicles of 
sense-organs elongated and continued into 
velum. 

Liuniocnida. Gonads manuhriul. Vesicles of 
sense-organs spherical or ellipsoidal. Asexual 
reproduction by budding. • 

(Iroup B. Tentacles with adhesive discs. 

(ionionnnn$, Gonionemoides . VaUentinia , OlimUoides. 
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EXPLANATION OF PLATE XXXVII. 

Fig. 1. Limnocnida tanganiece. From a specimen in which the tentacles of the 
seventh order have appeared. 

2. Transverse section of tentacle.— end. Endodermal lining of tentacle, gl. 

Mesoglcea of exumbrella. 

3. Transverse section of radial canal (!?.<?.). end. Endodenn of radial canal. 

end. 1. Endodenn lamella, c. Problematical corpuscle* in radial canal. 
it. Surface view of the periphery of the umbrella of a specimen of L. tangnnica 
var. victorite from which the tentacles ha\e become detached.—r. The 
grooved ridges in which the tentacles ot orders 1 to 6 were partly imbedded. 
5. Ditto, in transverse section. 

3. Portion of bud-bearing manubrium of L. tanganica. One part has become 
detached as described by Mr. .1 Moore. 

7. Ditto, with older medusa-buds having tentacles of the first and second orders 
developed. 


7. Notes upon some African Species of the Genus Felis, 
based upon specimens recently exhibited in the Society's 
Gardens. ByR.I. Pocock, F.L.S., Superintendent of 
the Gardens. 

[Received May 28,1907.] 

(Plate XXXVIII* and Text-figures 175-178.) 

On Felis aitrata Temminck. 

The synonymy of this species is as follows: — 

Felis aurata Temminck, Mon. Mamin, i. p. 120 (1827). 

,, celidogaster id. op. cit. p. 140, 

,, chrysothrix id. op. cit. p. 251. 

„ chalybeata H. Smith, Grift’. An. King. ii. p. 474 (1827), 
nec Herm. 

„ neglecta Gray, Ann. Nat. Hist. i. p. 27 (1838). 

„ rutila Waterh., P. Z. S. 1842, p. 130. 

„ chrysothrix cottoni Lyrld., P. Z. S. 1906, p. 992. 

Although chrysothrix has been more commonly employed for 
this species than either aurata or celidogaster , aurata appears by 
right of page priority to be its oldest available title. The name 
chrysothrix was proposed by Temminck to replace aurata , appar¬ 
ently because be had learnt from Desmarest’s work that Rafinesque 
had applied the name aureus to a North American species* of 
Lynx. Aureus , however, does not exclude aurata from use in the 
same genus; and even if Rafinesque had written auratns , a good case 
could be made out for the retention of aurata Temm., on the gimmds 
of generic distinction between the species so named and the Lynx 
described by Rafinesque. But if aurata be set on one side, as 
has been commonly done, celidogaster should be preferred to 
chrysothrix by those who, like Dr. Elliot, Pousargues, and 
Mr. Lydekker, believe the two names to belong to the same 
species. 


* For explanation of the Bate, see p. 677. 
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By a curious chain of circumstances F. celidoyaster and F. chaly- 
beata had the same type specimen, and are therefore in the strictest 
possible sense synonyms. Smith gave the name chcdybeata to a 
skin in Bullock’s Museum, which he believed went afterwards to 
Germany. Temminck, as he himself s»ys, bought the skin from 
that Museum, without knowing apparently that Smith had 
already compiled a description of it. 

Although the name employed by Smith was published in the 
same year as the three names employed by Temminck, it has never 
met with acceptance, probably because of its previous use in a 
different sense in the genus Fells by Hermann. 

The specimen named F. neylecta by Gray is not distinguishable 
from F. celidoyaster as described by Temminck, as Dr. Elliot has 
shown; and the description of F. rutila Waterh. might, from its 
wording, have been taken from the type of F. an rata. 

Thus of the six names published between 1827 and 1842 two 
only have to be considered as connoting distinguishable forms, 
namely aurata (chrysothrix) and celidoyaster . The former was 
given to a u red” and the latter to a u grey ” Wast African 
Tiger-Cat. 

Up to the present time there has been considerable divergence 
of opinion as to the value to be assigned to these two “ forms.” 
l)r. Elliot * and Pousarguest regarded them merely as colour- 
phases without geographical significance. Dr. MatschieJ, on the 
other hand, gave them full specific value. The latest writer on 
tlie subject, Mr. Lvdekker §, adopted a third course. While 
agreeing with Dr. Elliot and Pousargues that only one species is 
eoncerned, he believed, with Dr. Matschie, that the al Hive-mentioned 
forms *’ occur in definite localities He gave them, however, 
sidspecific rank, resuscitated u rutila 99 as a third subspecies and 
added a fourth, cottoni, which was descrilied as new. 

His conclusions may be briefly summarised ns follows:— 

1. F. chrysothrix rutila. Red form. Gambia and Cameroons. 

2. F. c. typica . Brown form. Lower Guinea. 

;l. F. c. celidoyaster. Grey form. Upper Guinea; (?) Gambia. 

4. F. c. cottoni. Dusky form. Ituri forest. 


it can, how ever, 1 think l»e shown that the conclusion respecting 
the local distribution of the colour-types is untenable. 

This opinion is supported by the following facts. Although 
the locality of the type of F. aurata (= chrysothric) was unrecorded, 
the type of F. rutila came from the Mandingo country inland of 
8ierm Leone. The locality of the type of F. celidoyaster was also 
unknown, but Temminck subsequently obtained a skin he 
identified as F. celidoyaster from Ashanti f; and under the name 

* Mon. Felida*, pi. xxv. (1888). t Ann. Sci. Nat. (8) iii. p. 822 (1896) 

X Mitth. deutsch. Schutz. vi. pt. 3, p. 10 (1893 ); SB. Qea. Nat. Fr. Berlin. 1896. 
p. 196. 

$ P. Z.S. 1906, pp, 992*995. These authors n«e the name chrysothrix. 

Jl Temminck, however, described this as * roux-bai trH r{f” 
l Eequiese Zool. Quine, pp. 86*88 (1858;, 
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F. neglecta , Gray redescribed F. celklngaster from Sierra Leone. 
Thus, since neglecta and rutila are respectively synonyms of celirio- 
gmter and aurata , it appears that both the “ grey r and the “ red *’ 
forms occur in the neighbourhood of Sierra. Leone. 

Knrsch records F. aurata ( chrysothrix) from Bismarckburg in 
Togoland * ; Pousargues examined skins of the grey-hrown type 
obtained from natives in the French Congo +; and Sir Harry 
Johnston declares that the “ red ’’ and the “ grey ” types live side 
by side in Liberia t- 

Thus the published localities can scarcely be said to support, 
though they do not wholly discredit, the belief that the k< red M 
and the “grey” forms represent geographical races. 

A study of the skins available for examination still further 
refutes the idea. 

In tlio British Museum there are in all seven skins of this species. 
Their characters and other particulars regarding them are as 
follows: 

1. Cam croons (6\ L. Mates). —Bay-red ; dorsal area not spotted, 
sides faintly marked with small close-set spots ; outer side of limbs 
faintly spotted ; tail with decided median black stripe, not 
barred; ventral surface yellowish (? discoloured), marked with 
large dark brown spots. This belongs to the F. aurata- type. 

2. Cameroous ((/. L. Bates ).—Differs from the last in being a 
dirty greyish-brown washed with yellow on the sides and rather 
more clearly spotted. Dirty white holow. This comes nearest to 
the F. celldogaster- type. 

3. Cam croons (G. L. Bates). —Like no. 2 in colour hut with less 
yellow on the sides and with the median area, of the hack darker 
and more sharply contrasted with the sides in tint. This also is 
nearest to the F. celidogastcr- type. 

4. Benito River, Congo, 25 miles from coast {G. L. Bates).— 
Like no. I in markings and general tint, but not quite so bright 
a red. 

5. Senegal $ ( Wiuu'ood Beade). — Practically like nos. 1 and 4. 

6. Sierra Leone (type of neglecta Gray).-—Grey, greyer than 
nos. 2 and 3 and spotted all over, the spots in the middle area of 
the back forming abbreviated longitudinal streaks. As already 
stated, this belongs to the F. celidogaster type*. 

7. Ashanti; obtained from dealer.—Spotted all over,the spots 
forming comparatively large blotches darker and more rufous 
than the ground-colour, which on the sides of the body is greyish, 
hut is decidedly more rufous on the head, neck, the dorsal area, the 
tail, and the legs. The tail has a median dorsal line and distinct 
lateral bars. 

* Mitth. deutsch. Schutz. vi. pt. 3, p. 10 (1893). 

+ Ann. Soi. Nat. (8) iii. p. 322 (1896). 

^ 'Liberia,* ii. p. 702 (1906). 

§ The locality of Winwood Reade’s collection is doubtful, Mr. Thomas tells nte. 
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In the size, distinctness, and the suggestion of the rosette-shape 
in the spots, this specimen resembles more closely than any that 
J have seen the example from near (Jape Coast Castle, that 
formerly lived in the Cardens, and was figured by Dr. Sclater on 
pi. xxvii. in the 4 Proceedings ’ for 187J. 

In the collection of the Zoological Society there are three com¬ 
plete skins 

1. W. Africa; obtained from a dealer and therefore without 
trustworthy locality.- General coloration rufous, greyer on the 
sides than on the back, neck, head, and tail. Marked all over 
with reddish-brown spots, forming indistinct lines on the back, 
neck, and bead ; tail with median line and indistinct bars. 
This must be regarded as a rufous form of F. celidogaster. It is 
somewhat like no. 7 of the above-given B. M. series; and also 
like the example from (Jape Coast Castle figured by Dr. Sclater, 
hut is less distinctly spotted than either. 

2. Accra.—Differs principally from the last in being of a grey 
or slightly brownish-grey colour all over, the spots being dark 
brown instead of rufous-brown. The crown of the head is very 
distinctly striped and the postocular stripe is well defined. This 
appears to be typical F. celidogaster. 

d. Sierra J jeone. This specimen is 1 >y far the most interesting of 
the three. It agrees almost exactly with the skin Mr. Lydekker 
made the type of F. c. cottoni . remarking that its dark hue is 
evidently an adaptation to its habitat in the Jturi forest. Our spe¬ 
cimen, however, came from Sierra Leone, considerably over 2000 
miles from the Ituri forest. Nor is this all. When first imported 
and presented to the Society by Mr. Hudson on June 21st, 1906, 
the live specimen was unspotted, except lieneath, and of a rufous- 
hrovwi colour exactly recalling the tint of a rich dark-hued Puma 
(F. concolor). Hut in four month$ time the colour entirely changed 
from rufous to grey. This was effected by the fading of the pale 
band in the distal lmlf of each individual hair from red to nearly 
white, the white with the terminal black portion combining to 
produce the grey tint. Unfortunately, the animal died in 
Noveinl>er, ho that no further observations could l>e made ; but 
happily lie lived long enough to prove that the rufous and the 
greyish phases may succeed one another in a comparatively short 
space of time in the life-history of a single individual of this 
species*. That such a change might occur was suspected by 
Dr. Elliot, who noticed that in the type of F. celidogaster Temm. 
the end of the tail was rad like that of the type of F. chrysothrix , 
4 4 as though the animal had been changing its coat from one 
colour to the other.” This gave him the idea that the change 
might be seasonal. The truth of the suspicion as to the 

* What is true of this specie* may also be* true of others. Several species of Cats 
are known to be dimorphic in colour, like, for example, F. jaguarondi. But no 
actual change of the one colour into the other such as is described above, has as yet 
been recorded. 
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occurrence of the change is fully confirmed ; but whether it is 
seasonal or not still remains unknown. It is, however, possible 
that the new coat is always red, and fades to grey before being 
replaced at the end of the year. 

The above mentioned facts prove conclusix ely that the “colour** 
cannot be used as a basis for splitting Fells anrata into two or 
more local races ; since the red and the grey phases may succeed 
one another in the life of the individual; and red and grey 
individuals occur side by side in the same localities. On the other 
hand, the material available for examination seems to justify the 
provisional recognition of two subspecific forms distinguishable by 
“ pattern,*’ that is, by the size and distribution of their spots. 
These may be defined as follows :— 

a. F. mtrata celidogaster { = chahjheata ~j- neglecta). 

Primitive form; red or grey in colour, but spotted or 
striped on the crown of the head, the neck, and the median 
area of the back ; the spots on the sides of the body distinct, 
of com para th ely large size and comparatively few in number. 
Tail distinctly or indistinctly banded. - Sierra Leone, Liberia, 
Ashanti, Cape Coast. Castle. Accra. 

b. F. anrata an rata ( = ch gsoth rnr -\-rntila-{- cotton I). 

Derivative form ; red or grey in colour, with the pattern 
evanescent on the head, neck, ami dorsal area of the body, 
but generally retained on the sides as small, numerous, 
close-set spots; tail not or only indistinctly banded. Sierra 
Leone, Mandingo Country, ? Liberia, u hinterland von 
Bismarckburg ” *, Cameroons, Benito River; and the French 
Congo t eastwards to the Ituri forest. 

It must be freely conceded, however, that the arguments in 
favour of thesubspecific distinctness of F. a. anrata and F. a. celido¬ 
gaster on the characters 1 have indicated are somewhat weakened 
by the recorded occurrence of both forms in Sierra Leone and 
possibly in Liberia. 

Of the specimens of this Cat obtained by Sir Harry Johnston 
in Liberia (‘ Liberia,’ vol. ii. 190(5), those represented on the plate 
and by the right-hand photograph on p. 703, evidently belong to 
the large-spotted or F. a. celidogaster- form. Regarding the other 
I am a little in doubt. But it appears to belong rather to the 
F. a. aurata-iuvm. The two flat skins, obviously native-prepared, 
are said to have come from the same locality. Sir Harry Johnston 
repeats Matschie’s statement that the grey form is larger than the 
red. I can find no evidence of any value bearing upon this point. 
Indeed, of the two skins photographed in Sir Harry Johnston’s 
book, the one of the red type is longer than the other measured 
from the root of the tail to the fore part of the shoulder. 

* Kabuli, Mitth. deutsch. Schutz. vi. pt. 3, p. 10 (1893). 

f Pousarguea describes two skins of this type obtained from natives of the Sanga 
and of the country of the Esebiras (Ann. Sei. Nat. [8] iii, p. 322,1896), 
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There are two more interesting features to lie noted in con¬ 
nection with this species. I have not seen it stated in any 
description that the hair on the upper side of the neck* from a 


Text-fig. 175. 






Skull of Feiiaauratay 3 nat. size. 
(Specimen no. 2 of Zoological Society's aeries. 
Lateral and ventral view*. 
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point between the shoulders to a transverse line in front of the 
anterior rim of the ears on the crown of the head, grows forwards. 
This area is defined on each side by a crest, and is marked 
posteriorly by a single or double whorl on the shoulders. This is 
a most noticeable character in all the skins I have examined. It 
serves to distinguish the skins of F. aurata at a glance from those 
of all the small or medium-sized African and Oriental species of 
Fells. It is, however, paralleled in some South-American speck's 
like F. pardalis and F. tigrina , in which its systematic value does 
not appear to have been thoroughly worked out *. 

The second character is the shape of the mosopterygoid fossa 
of the skull (text-fig. 175, p. 661), which is narrow and ellipti- 
eally rounded in front, and thus ditiers from this fossa in all 
other African species of Fells and approaches that of some of the 
Oriental and South-Amerimn species. Indeed, I do not doubt 
that F. aurata is to be classified in a group of which F. pardalis 
is one of the South-American, and F. tern mi tick i one of the 
Oriental representatives, and not with flu* groups exemplified in 
Africa respectively by F. serval , F. caracal , and F. ocreata. 

As a working hypothesis, it may be held that this group to 
which F. aurata belongs originated in the Kuropa*o-Asia tic 
continent and migrated thence in a south-easterly direction as 
far as Borneo. From the Oriental Region it passed into tropical 
West Africa-, into America it made its way probably by the Alaskan 
route and spread southwards through the continent as far as Chili 
and Patagonia. There is as yet no reason to think that Fells 
entered Africa at a sufficiently early date to pass direct to 
America by the transatlantic bridge, which is believed to have 
joined these two continents together formerly. 

At the present time the distribution of this group is discon¬ 
tinuous; but there are many known instances of affinity between 
the faunas of the Congo basin in Africa and of the Indo- 
Malayan area of the Oriental Region; and also l>etween the 
faunas of the latter area and of the Neotropical Region. Hence 
there is nothing extravagant in the claim that Fells aurata is 
nearly related to species now' inhabiting those areas, despite its 
distributional isolation. 

On Feus servauna Ogilby. (Plate XXXY T 111. figs. 3, 4.) 

Fells servalina Ogilby, P. Z. 8. 1839, p. 4; Sclater, P. Z. 8. 
1874, p. 495, pi. lxiii.; Thomas, P. Z, 8. 1888, p. 5; Lydekker, 
Cats etc., Lloyd’s Nat. Hist. pp. 135-136 (1896). 

Fells serval Elliot, Mon. Felidae, pi. xxvi., 1883 (in part). 

Trouessart (Cat. Mamm. 1906, p. 274), misled apparently by 
Gray (P. Z. 8.1867, p. 272), cites F. servalina Ogilby as a synonym 
of F. chrysothrix. This is an error. The type of F. servalina is 

* See 0. Thomas, Ann. Mag, Nat. Hist. (7) xii.pp. 235-287,1903. ThiB peculiarity 
is very well shown in the figure of an example of F. tigrina which Schreber printed 
as an illustration of Felis ouca Linn. (S&ug. iii. pi. cii.). 
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in the British Museum, and proves the correctness of T)r. 8clater’s 
determination of tlie spades as a. Cat related to F. served but 
closely speckled (P. Z. 8. 1874, p. 495, pi. Ixiii.). Dr. Elliot 
indeed, and following him Mr. Lydekker, gives F. servalina as a 
synonym of F. nerval*. 

i cannot ascertain with certainty where this form, even if it be 
regarded merely as a subspecies, is placed in Trouessart/s Catalogue 
of Mammalia. 1 can only surmise that it is dismissed as a synonym 
of FeJis gtdenpardns of Desmarest, with which, presumably on 
Matschie’s authority. F. senrgrdensis Lesson is identified. If this 
be so a double error is involved, for F. servalina Ogilby is not 
identical either with F. gedeopardas or with F. senegaleuses, and 
F. senegalensis, judging from the figure, is different from 

gal-eupardns. 

The descriptions and figures both of F. galeopardns and 
F. senegetlensis leave no doubt that these two resemble the typical 
Serval in that the pattern on the neck, and at least the fore part 
of the hack, consists of definite and tolerably widely separated 
longitudinal stripes. This is not the case in F. servalina. 
F. galeopardtts and F. senegabnsis are further discussed (p. 6(>7) 
under the heading F. served. 

The exact systematic status of F. served inn is a question about 
which the opinions of authors are divided and undecided. In 
every particular but pattern, that is to sav in general form, length 
and slenderness of limb, length of tail, size of cars, and form of 
skull, it resembles F. served. Even in pattern the difference is 
rather one of degree than of kind. It is quite easy to imagine 
the transition from F. serral to F. servalina by the breaking up 
of the cervical, scapular, and spimd stripes and of the larger spots 
on the body in F. served into n countless multitude of small close- 
set spots showing obscure indication of serial arrangement usually 
only on the spinal and cervical areas. The differences might well 
be regarded merely as of subspecific importance or perhaps as 
indicative of variation comparable, as Sir H. Johnston lias 
remarked t, to that of the speckled leopard-skins recorded by 
l)r. Gunther from Grahnmstown in 8. Africa (see infret, p. 67fi). 

The available evidence, however, seems to me to be in favour of 
regarding F. servalina as a valid Species. In the first place, there 
are, so far as I am aware, no skins showing a complete series of 
gradations between this form arid the typical Serval £. This 
is opposed to the conclusion that the two are geographical 
races of the same species. In the second place, the distribution of 

* It setniis singular that Mivart when preparing hi** monograph of the Cat* did 
not take the trouble to look up the type of nervalinn to settle the statu* of this form, 
but, after comparing the species with * neglect a,' dismissed it with the words “the 
type is said to be in the British Museum.* (The Cat, p. 408, 1881.) 

f * The Uganda Protectorate/ i. p. 8(17.1902. 

t8ir H. Johnston Uganda Protectorate.’ i. p. 36(1) says: “ It is not very uncommon 
to see skins which are intermediate in markings between the extremely small and 
numerous spots of the Servahne and the hold black ^witches and stripes of the common 
Serval.” The meaning of the term * intermediate ’ is sufficiently lacking in precision 
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F. servalina appears to coincide very closely witli that of many 
West African animals like the Chimpanzee, Felts aurata and 
others. Tn the British Museum there are skins from Senegal 
(Winwood Reade*), Sierra Leone (the type), Monbuttu (Emin 
Pasha), ami Entehlie. In 1874 Dr. Kelater recorded it from 
Kinseml>o on the borders of Angola and the Congo. Bocage 
saw skins from the interior of Angola and from Cacondat; 
and Sir Harry Johnston remarks that it is found in the 
Kingdom of Uganda and in the western province of the Pro¬ 
tectorate. These localities suggest that F. servalhia occurs on 
the fringe of the West African forest-region. How far it extends 
into the heart of that area is a matter for conjecture. The 
omission of the species from Pousarguess Catalogue of the Mam¬ 
malian fauna of the French Congo must he cited as evidence 
adverse to the conclusion that it is found throughout f he Congoese 
district. At the same time the omission may he attributed merely 
to the scarcity of the animal. 

That F. serval and F. serval ina have been recorded from the mine 
country is indisputable; but. so far as 1 am aware, there is as yet 
no convincing evidence that the two forms are found side by side 
on the same spot. Skins of both, for example, have l»eeu sent to 
Europe labelled ‘Sierra Leone,’ ‘Uganda,’ and ‘Angola.* Such 
labels, howe\er, are no proof that the two are found together. 
Oil the other hand, Mr. Sj>encer Shield (quoted by Dr. Selater) 
speaks of the Serval as common in Angola and Lnango. Bocage 
received the Serval from several places in Angola (Amhacca, 
Quillengues. and Huilla). Both these authois give different 
localities in Angola for F. serval ina, and neither expresses a 
doubt, as to the distinctness of the two forms. Finally Sir Ham 
Johnston states that the Serval is abundant in the Uganda 
Protectorate up to the verge of the Congo forest, though not 
within the forest; and lie speaks in different terms of the 
distribution of the Servaliim Cat within that country. This is 
clearly a question about which more evidence is required before a 
correct opinion can with certainty be arrived at; hut as a working 
hypothesis it may he assumed that F . servalina inhabits the 
triangular area, or at all events the fringe of that area, whose 
angles are situated, broadly speaking, at Sierra Leone, Angola, 
and Uganda; and that the Serval is distributed in the countries 
lying to the north, east, and south of that area. Hen 1 and there 
it appears that the two ‘forms’ mutually encroach on each other's 
territories, without, however, actually meeting in the same places, 
each probably being addicted to a particular kind of country. 


to prevent this statement and tin* one 1 have made from being necessarily 
contradictory. Some examples of F. serval senegalensis are, in a sense, intermediate 
in pattern between boldly blotched examples of typical or subtypical Servals and of 
F. servalina \ but there is no doubt whatever as to which of the two forms they 
beloug. 

* The localities of this collector’s material are, I understand, open to doubt, 
t J. Sci. Lisboa (2) i, p. 176, 1890. 
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If in the future it.be shown that the two live side by side in the 
same locality, the fact might be cited as evidence either of their 
specific distinctness or of their dimorphic nature. It will be opjxised 
to the view' that they arc* subspecific forms. The best evidence for 
the latter w'ill be the discovery of truly intermediate types; and 
the best evidence for their dimorphism will perhaps be the 
occurrence of the two types in the same litter of kittens known to 
be the progeny of parents resembling each other in pattern. 

The skins 1 have had an opportunity of examining bcem to show” 
that nerval ina is itself represented by geographic il races. Of 
these 1 recognise four, namely, the typical race from Sierra Lee me, 
a second from Monhuttu, a third from Uganda (Entebbe), and a 
fourth from Mombasa. 

These may be diagnosed as follow s: 

Subspecies 8 Ell VALIN A Ogilby. 

(bound-colour olive-yellow ; fore part of shoulders, top and 
sides of neck unspotted. Behind the unspotted area the spots are 
at first faint hut become gradually more and more distinct 
jM)steriorlv along the hack. 

Loc. Sierra Leone. (Type, B. M. no. 55.12.29.412.) 

The type is a native-prepared skin without the head. The two 
native-made skins, also headless, brought hack by Winwood Reude 
and la 1 tolled Senegambia are much like* Lite type, but one of them 
shows markings on the neck. 

Subspecies pantastkta, no\. (Plate XXXVI11. fig. M.) 

Bitters from the typical F. s. sirrulum in having the neck (and 
also the head) distinctly streaked longitudinally and the shoulders 
as thickly and as distinctly spotted as the hack and sides. More¬ 
over, the ground-colour is of a richer yellow line. 

Loc. Uganda: Entebbe. (Type, B. M. no. 6.3.10.1, K. A. 
tMin chin.) 

A very beautifully marked exam]tie of this race, labelled 
“ Uganda,” was presented to the Society on June 4t-h. 1898. by 
Mr. F. (1. Hall, and lived eight years in the Hardens. 

This example is somewhat more richly coloiued than the type 
from Entebbe, possibly because the latter is slightly more faded. 
The difference in tint between these Uganda specimens and the 
earlier procured examples referred to the typical sultspecies may 
also be due to fading of the latter. On the other hand, examples 
of the true Serval from Uganda appear to he more richly tinted 
than those from Senegal; and the same may he the case with the 
Servaline Oats. 

Subspecies foliotrioia, now 

F. serval inn Tims. P. Z. 8. 1888, p. 5. 

Dorsal area, olive-grev ; sides of the body and thighs markedly 
greyish, the pale distal portion of the hairs being almost white 
instead of yellow as in the other subspecies; front of the fore and 
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hind legs also less yellow ; and on the sides of the body the stripes 
run more definitely into wavy longitudinal streaks, their arrange¬ 
ment being more regular* than in the others. Head and neck 
distinctly streaked and shoulders spotted as in F. s. pant as tic la. 

Loc. Monbuttu. (Type, B. M. no. 87.12.1.5, Emin Pasha,) 

Subspecies liposttcta, nov. (Plate XXXVTIl. fig. 4.) 

Distinguishable at once from tire typical and other subspecies 
of F. servallna by the evanescence of the spots on the dorsal area 
of the body, at least the median third of the flat skin being 
practically self-coloured almost like that of F. chans. Low down 
on the sides and on the white of the belly there are a few iwther 
indistinct dusky spots. On the thighs and shoulders the spots 
appear at a somewhat higher level than on the body, and gradually 
increase in size and blackness towards the elbow and hock. The 
neck is at most very faintly lined, but there are practically no 
spots on the forehead or cheeks. The tail is confusedly spotted 
above proximally and marked with narrow bars distally. The 
general colour is a tawny yellow with an ashy tinge. 

Loc. Mombasa. 

A single young female specimen was presented to the Society by 
the Rev. Ernest Millar on June 25rd, 1 Si)7 and died on the 14th 
of July of the same year. The flat skin from the ears to the roots 
of the tail measures 25 English inches. The skull shows that the 
animal was just changing its teeth. 'File permanent canines and 
carnassials of the upper jaw are half through, the molars are 
fully formed ; the milk carnassials are still in place. In the lower 
jaw the carnassials (molars) are in place, and the two milk 
premolars still present on one side, though on the left the anterior 
is gone : the canines are both half up. In both upper and lower 
jaws the permanent incisors appear to be fully formed. The length 
of the lower permanent carnassial is 10 mm., of the upper 15. 

It is possible that this specimen was not actually caught at 
Mombasa. Since Mombasa, however, was the port of shipment, 
it is probable that the Cat came from British East Africa, 
perhaps from some place on the Mombasa to Uganda Railway. 

The characters of the four subspecies may be tabulated as 

follows: - 

a. Back from behind shoulders to root of tail without, distinct 

spots or stripes . lipostk'ta. 

a 1 . Back thickly and distinctly spotted, with a narrow median 
spinal stripe usually traceable. 

h. Fore part of shoulders, sides and upper surface of neck 
practically unspotted and unstriped. scrvalina, 

/>'. Fore part of shoulders as thickly spotted as the back ; 
upper side of neck longitudinally streaked. 
c. Sides of the body and thighs with ground-colour a rich 

tawny yellow . pantastiota . 

c\ Sides of the body and thighs with ground-colour decidedly 
£ re y. poliotricha. 
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On Fklis sehval Schret>. (Plate XXXVI11. fig*. 1, 2.) 

Suhsp. sen EGA lensis Lesson. (Plate XXXV] 11. fig. 1.) 

Felt* seufiyale.nsis Lesson, Mag. Zool. 1839, pi. x. 

Matschie cites F. scncgtdc/nsis as a synonym of the earlier desci ibed 
F. galcopurdns of Desinarest (Mammalogie, pp. 227 228, 1820). 
Judging from the figures of the types of the two forms, I should 
say this opinion is untenable. in hotli there are very definite 
tolerably widely spared cervical and dorsal stripes, but whereas in 
F. sencyalcusis the sides of the body are covered with numerous 
small inther dose set spots, in F. yaleopard iis the spots are larger 
and much less closely set. This difference, coupled with tin* fact 
that the locality of the type of F. ijfdcopardus is unknown, makes 
the acceptance of MatsclnVs opinion impossible without some 
evidence to support it. For tin* type of F. yakopardns I select the 
specimen represented by the figure in F. (Ju\ ier’s Hist. Xat. Mamin, 
i. 1818. This figure and the accompanying text were published 
two years before the issue of 1 lesinarests volume, and Desinarest 
not only quotes them but inserts Cuvier's name as his nuthoiity, 
at tin* end of the description of F. yfdenpard.ns. A reduced copy 
of Cuvier’s figure is published in Jardines Xat. Libr., Felime. 
pi. xxi\., 1837, and in Mr. Lydekker's \olume on Cats in Lloyd’s 
Xat. Hist. pi. xiv., 1890. 

Of F. scrral sc negate nsis there is a good photograph in Sir 
Harry Johnston’s * Liberia,’ ii. p. 701, 1900. The numerous 
r4)und and dost* set spots forming 8 or 9 rows from belly to hack on 
each side are very dourly shown. This example came from the 
Liberian border, presumably the northern border; and judging 
from the photograph thennimal must have resembled very closely 
a specimen from Siena Ijcone, now living in tlie Cardens, which 
was presented by Mr. Hudson with the example of Fel is an rata 
ahm e described (p. 0f)9). It is important to i ecord that this speci¬ 
men li\ed in the Hardens about, a year. It grew a great deal, lmt 
did not appreciably alter in colour or pattern. 

F. s. senegatensis may be said to have about 17 or 19 rows of 
spots across the body dorsally front belly to belly, including the 
median spinal and the two dorso lateral stripes. The rows, 
however, are extremely difficult to count, and it is e;isy to decrease 
or increase the total by one or two on each or either side. 
Nevertheless in the main it is true that this subspecies has 
smaller and considerably more spots than Servals occurring in 
certain other puts of Africa. In some of the latter the spots are 
much more elongate* and their serial arrangement much more 
evident than in F. s. senegatensis (Plate XXXVlll. fig. 2). 

The number of rows also is less on the whole, amounting to 
only altout 15*, regarding the spinal stripe, which is sometimes 
doubled, as one. Now Matschie’s alleged species F. togoensis is 
said to have 20-24 rows of spots, those on the back being 

# Matscliie says 12-46 (SB. Ges. Nat. Fr. Berlin. 1896, p. lie). 
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arranged in 5 or 7 narrow longitudinal stripes. Thus, so far as 
the numbers of rows are concerned, F.s. seneyahmis is intermediate 
between F. toyoemis and the typical form. The definite formation 
of as many as five dorsal rows is very unusual. Three is the typical 
number. But the figure of the type of F. s. senegafonsis shows 
on the left side two stripes below the spinal stripe and above the 
irregularly arranged spots. Inferentially therefore, this specimen 
resembled at least one of those described as F. iogoensis in having 
a total of five dorsal stripes. 

F. toyoensis is also said to be darker coloured than F. s. Senegal- 
ensis and F. s. serval. In Jan. 1905, a Serwd kitten from Upper 
Nigeria was presented to the Society by Capt. B. A. Rice. The 
skin of this specimen is decidedly darker and richer in hue 
than the typical and Senegalese Nervals I have seen. In other 
respects it seems to resemble the example of F. s. seneyalensis 
figured by Sir H. Johnston, the spot s being small, numerous, close- 
set and irregularly disposed, there being only three definite dorsal 
stripes,and perhaps about eight rows of spots in addition on the 
sides and belly. These facts show that there is a complete gradation 
between F. toyoensis and other true Nervals in all the characters 
mentioned by Matschie as distinctive of bis species. F. toyoensis , 
therefore, can at most be given only subspecific rank. 

On Feus or re at a (On Ain. 

Felis ocreata * Gmelin, AnJi. Bruce Reisen (trails, by E. W. 
Cuhn), ii. p. 27 (1791); H. Nchwami, Ann. Mag. Nat. Hist. (7) 
xiii. p. 421 (1904). 

Felis lyhica de Win ton in Anderson’s Zoology of Egypt, 
Mammalia, p. 117 (1902). 

Subsp. uganixe Nchwann. 

Tom. cit. p. 424. 

There is a single specimen of F. ocreata now living in the 
Hardens, which is no doubt referable to this local race. It was 
taken as a kitten at Neari, north of Fort Hall, in Uganda, and is the 
property of Miss Winifred Edwardes. 

The general colour is a stone-grey. The stripes on the body are 
scarcely defined but show up in certain lights as very pale yellowish- 
brown bands. On the legs they are much more distinct, the two 
internal brachial stripes being black and conspicuous. The distal 
portion of the tail is also striped with black. 

Subsp. cafra Desm. 

Felis cafra Desmarest, Encyel. Method., Mamm. Nuppl. 1822, 
p. 540 (and of subsequent authors). 

Early in the present year the Society received from Mr. A. W. 
Guthrie, C.M.Z.S., of Port Elizabeth, a young example of this race, 
which unfortunately died a few weeks after arrival. 

I am compelled to agree with Mr. Schwann that the name 
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ohscara 1 Vesm.,admitted by 1 )r. Elliot to be the earliest name for this 
Cat and adopted for it by Mr. de Winton (Anderson’s 4 Mammals of 
Egypt,’ p. 17fi), should not supersede cafra. It was probably based 
upon a lnelauistie specimen of tbe domestic cat, described as 
F, torqnata , or upon a mongrel l>etween that breed and F . ocreata 
cajra. Mr. Schwann’s reasons for rejecting Mr. de Winton’s view 
are not, however, in my opinion convincing, lie lays stress upon 
the fact that the cat was compared to a domestic cat in size and 
was too numerously and conspicuously striped for F. o. cafra. The 
fiist reason maybe met by saying that the animal was young; and 
the second .by the statement that Cuvier’s figure of the type does 
not, bear out the belief in the numerical excess of the stripes over 
those of F. o. cafra*. 

It seems to me that the type of ohncnra might have been a 
young, somewhat unusually well-stnpod melanistic specimen of 
F. cajra , in which the stripes would naturally show up as black 
bars, were it not that Cuvier’s figure proves that the tail was 
strongly banded to the base. This is a character in which 
domestic cats of the torqnata- and ral/uf-hreeds often, though not 
invariably, differ markedly from examples of F. ocreata and 
F. st/J re flirts, in which the caudal stripes are usually only well deve¬ 
loped at the distal end of the* tail. Another feature of F. ohscara 
upon which Cuvier laid stress, remarking that he had never seen 
it in the Red-eared African Cats (F. ocreata). is the presence of 
two distinct strips on the cheek. When the stripes are retained 
in domestic cats, these cheek stripes are always visible. But 
since they are also present in examples of F. o. cajra , no great 
importance can be attached to them in this connection. 

The colour of the coat, the banding of the tail, and Cuvier’s 
remarks nlamt the tameness of the Cat when at liberty, are the 
principal reasons which make the substitution of ohscara for cajra 
hardly defensible. 

(J)t Felis n to rites IhirchelL 

Felts nhjripes Burchell, Travels, etc. ii. p. *>92 (1824) ; Matsehie, 
SB. Nat. Fr. Berlin, 1894, p. 2n8; W. L. Sclater, Fauna of 
S. Africa : Mammalia, p. 40, fig. 11 (1900). 

Two examples of this interesting little Cat, the smallest of all 
the species of Felis, were presented to the Society in May 1906 by 
Mr. A. \V. Guthrie, C.M.Z.S.,of Port Elizabeth. They were pro¬ 
cured from a dealer who declared they came from the Zambesi. It 
would l>e unsafe to place any great reliance upon this statement. 

Apart from colour and pattern (text-figs. 177 & 178, pp. 672 
& 673) the living animal is remarkably like a diminutive 
domestic cat, especially about the head and face. The legs, 
however, are relatively shorter, and the paws exceptionally 
small and dainty. The iris of the eyes is yellowish green 

* The early literature of F. obteura is as follows“ Le chat uoir du Cap,” 
F. Cuvier, Diet, des Nci. Nat. viii. p. 222 (1817); F. obsenra Desmareet, Encyclop. 
Method., Mamin, p, 280 (1820); F. Cuvier, Hist. Nat. Mamm. ii. pi. 128 (1820). 
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and the pupil contracts to a vertical slit under strong light. 
Except in colour, and to a less extent in pattern, this Oat hoax's no 
resemblance to the Serval as has been stated by Mr. W , L. Sdater. 


Text -fig. 17(>. 



Skull of b'ette nigripes. 
Lateral, dorsal, ami ventral view*. 


Broadly speaking,the skull (text-fig. 176) is like that of F.sj/l- 
restris and F. ocreaia. When resting on the tips of the canines and 
on the bullfe, its highest point is on the anterior portion of the 
jKirietals. From that point the top of the cranium descends some¬ 
what abruptly posterioi ly, while anteriorly the fronts Is form a more 
gradual descent towards the muzzle. The nasal hones and facial 
portion make an abrupt descent from the forehead, the plane of 
the nasals being nearly paiullel to the line of the anterior border 
of the oi*bit. The postorbital processes ai'e short but brood and 
laminate. The posterior portion of the nasals is strongly com¬ 
pressed. The zygomatic arches are widely expanded in their 
anterior or orbital moiety. The under side of the skull is remark¬ 
able for the great size of the auditory bulla'; the greatest length 
of a bulla is equal to the distance between its anterior edge ami 
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tilt* paiiitul rim ot* the posterior nares; also to the width Jicross the 
occipital condyles and to the distance between the posterior edge 
of the canine and the posterior edge of the last cheek-tooth (mi 1 ) of 
the maxilla. The auditory meatus also is correspondingly large. 

So far as dentition is concerned, the skull presents a marked 
difference from those of F. ocreata and F. xylveMris in the reduction 
of the inner cusp of the maxillary carmissial to a small rounded lota*. 

The following measurements will show some other differences 
between the skulls of examples of F. jtiyri/ws, F. oermta, and 
F. sy?n'>itris. 



F. ntgrt/hs. 

t'. vena to 

F. sfflI't'Stria 
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(Scotland). 1 
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JO 


*n 

i 

rior cusp of upper (Mrnussial. 

m 

<;i 

til 

v across occipital condyles 

H* • 

24 

21 
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n 

is 
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carnassial) 

tvr, 

12 

12 

ot Kt mandibular molar {lower 

earnas«,ial) 

mu i :>.e me _ . i- .x. 

it «i 

i_i 

8\1 

. .i' /LT 

8 1 


The chief differences between the skulls of F. nigriprs and 
F. ocreata may be tabulated as follows*: - 


a. Inner cusp of maxillary carmissial large; length of auditory 
bulla much less than the length of the sjiace between its 
anterior border and that of the mesoptervgoid fossa and about, 
equal to t he length of the 2nd and 3rd maxillary premolars, 
less than the width across the occipital condyles ... ocreata. 
a . Inner cusp of maxillary carnassial reduced to a small lohe; 
length of auditory bulla about equal to the length of the 
space between its anterior border and that of the meso- 
pterygoid fossa and to the distance between the socket of 
the canine and the posterior border of the 2nd premolar 
of the maxilla and to the width across the (xcipital 
condyles . nigripes . 

The diminutiveness of F. nigripes suggests that it is a dwarfed 
species ; and its resemblance to F. ocreata further suggests that it 

* Mr. W, L, Sclater says that the skulls of F. u iff ripen ami JP. ocreata cafra 
resemble each other except in the matter of sixe. It swras nnrdly likely that the sfcull 
and teeth of F. nigripee vary to the extent necessary for the reconciliation of this 
statement and that made above embodying the differences. Hence it must be 
supposed that Mr. Sclater never saw the skull of this species, but was merely quoting 
l)r. Matschie’s remarks. 

Phoc. Zoov. Soc.—1907, No. XLV. 
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is a dwarfed and otherwise modified Oat of the last-mentioned type. 
It is not therefore a matter for surprise that in many of the 
characters in which the skull differs from that of F. ocreata , it shows 
an approximation to features presented by the young of that 
species. This is especially shown in the relatively larger brain- 
case and auditory lmlla*. The skull of a kitten of F. ocreata 
resembling that of F. a'ajripce in size diffeis most markedly from 
the skull of F.nigrijH'K in that, the plane of the nasals is in almost 
the same lira* as that, of the anterior portion of tin* frontals, the fall 
of the face beginning only a little in front of the f ion to-parietal 
suture. 

Text-fig. 177. 



jF elis niyripr*. 

Photogi of the lhing taiimal in sumuu»r <*<>nt with uiHrkiinrs well-defined. 


It may further Ik; noted as an interesting fact that the auditory 
bullie and auditory orifice in F. anjripes are actually nearly as 
large as in an adult of F. ocreata . The explanation of this is to 
he sought, 1 suspect, in the relative defencelessness of F. nigrijm , 
which requires an mutter auditory sense than F. ocreata, for the 
purpose of evading enemies. 

The following description of this species is taken from the skins in 
the British Museum and from the two specimens in the Society's 
collection. 

General colour creamy or greyish fawn on the week, sides and 
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dorsal surface of the b(xly, the median dorsal area darker than tin* 
shies, the hair on the back longer and forming a sort of short 

Text-fig. 178. 



Felt* niff ripe*. 

Flat nkin from specimen in winter ooat with obscure markings, 

spinal mane especially upon the lumbo-sacral area as in t \ ocrmUi 

45* 
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and F.chaus. Head ‘‘rabbit.” grey, indistinctly or distinctly striped 
or spotted on the crown, rarely so on the forehead, where the 
stripes are evanescent. Ears short, of about the same size as in 
the domestic cat, coloured like the head ; not apically pencilled. 
Stripes on the occiput black ; on the nape often broken up and 
fading to rusty brown; those on the sides of the neck es}>ecially 
tending to assume a. rusty hue. In front of the shoulder, short 
stripes extend obliquely downwards and forwards on to the neck, 
two of them, better marked than the rest., forming collars. A 
third collar crosses the interramal area, and there are at least two 
well-marked stripes on the cheeks. The pattern on the body 
eonsists for the most part of spots sometimes black, sometimes 
suffused with brown. On the dorsal area, the arrangement of the 
spots is sometimes more or less longitudinally linear; and on the 
sides of the thorax two or three oblique stripes are sometimes 
formed. The tail has a median dark blackish-brown stripe and 
at its distal end about three transverse black stripes, incomplete 
below, and a black tip. The ventral surface from the chin to the 
anus, and the insides of the limbs and under side of the tail are 
white or whitish. The spots on the belly an* large and block ; also 
on the shoulder and thighs they are blacker as a rule than on the 
tmdy. The outer side of the legs is creamy fawn ; the fore leg is 
encircled at the base with two very broad black stripes; the sole of 
the foot up to the wrist is black; the paw is speckled above with 
black ; there is an incomplete stripe above the wrist in front. 
The hind leg has two strong black stripes above the hock and is 
black behind from the pads up to the hock. The under-fur is 
almost sooty-black on the dorsal area, but a paler more slate grey 
on the sides. 

Loc. Bamanguato (F. Salons); Deelfontein ((■laud (irant ); 
Vredefort Road, Orange River Colony (Barrett Hamilton). 
Previously recorded from Beclmaiialand and the Kalahari Desert. 

The skins from different localities mentioned above differ 
somewhat from each other; but there is not as yet sufficient 
material, in my opinion, to warrant the naming of local races. 

The following measurements in mm. have been taken from 
animals in the flesh, with exception of no. 4. 



! Total 
i length. 

; Head and 
body. 

! Tail. 

Hind 

foot. 1 

Locality. 

1 
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_ 

92 1 

Deelfontein (B.M.) 

1 2 
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85 ! 

*? M 

3 
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81 

(? Zambesi. Zool. Soc.) ; 

i 

n 
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80 | 

i 

(rlo... S. At'r. Mui.) ! 
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* These measurements arc* recorded by Mr. Sclater, presumably in inches, and are 
bore reduced to millimetres. They were taken from a mounted specimen. Stretching 
of the skin probably accounts for the marked disproportion in length between the 
tail and the head and body. 
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On Fejlis caracal (rail. 

At the present time there are four Caracals living m the 
Cardens, an adult pair from South Africa presented by Col. Slog- 
gett, D.8.O., R.A.M.C., a young female from Jebha in Nigeria 
presented by Mr. E. Lort Phillips, and a young male presented 
by Sir Ccorge Denton from Senegal. The South African animals 
have shorter tails and are rather darker and greyer in tint than 
those from North-western Africa ; but the latter difference may 
he merely a question of age. A young specimen brought by 
Capt. Rice from .Lake Chad was also more richly tinted than those 
presented bv Col. Sloggett. Hut the Society’s material does not 
justify the classification of African examples of this species 
into more than one subsjiecics. 

The example brought by Capt. Rice was extraordinarily tame, 
although almut half-grown, and played about the office with a piece 
of siring exactly like a kitten and allowed itself to he bundled 
without attempting to scratch or bite. The sjH*ciinen sent by Sir 
George Denton, on the contrary, was. Dr. llopkinson, D.S O., 
tells me. absolutely sax age from its earliest days, although it was 
taken when about a month old and always kept on a chain. The 
interest of those facts lies in the conclusion they enforce that 
fieiveness in animals of this kind is a matter of individual 
temperament, and not a specific characteristic*. 

Dr. llopkinson also tells me that Caracals aj>pear not to be 
known actually in the Gambia. The sjiecies is at least unknown 
to the* natives, and there is no name for it in any of the 
native languages. 

(Pn Feus carols Linn. 

Subsp. LEoPARDi « Schreb. 

leopard nx Scbreber, Sang. iii. p. .‘187. pi. ci. (named on 
plate), 1777; Erxleben, Nyst. Regni Anim. p. ;109, 1777. 

Roth by Hcbreber ami Erxlelnm the name leopardns was applied 
to West-African Leopards. Scbreber gave the distribution as 
from Gambia to the Cape; but Erxleben restricted the locality to 
Guinea and the adjoining countries of Africa. Moreox er his words 
u corpora fuxco nuicuU$ xnbcoadnnaiis niffrix' and li macnlis meurimr 
approximates ” forcibly suggest that be was acquainted with skins 
or living examples of the form he was describing. The so-<*alled 
East-African Leopard cannot therefore be regarded as typical of 
“ leopardus” as Mr. Lvdekker maintained *. 

* ‘Great and Small Game of India,' p, 297, 1900. The synonymy of some of the 
larger species of Felithe is still somew hat confused, l or instance, Dr. Neumann 
speaks of the Leopard of the Atlas as ^ panther# ’ (Zool. Jalirh., Sjst.xiii. p. 552,1900). 
Dr. Trouessart, on the contrary, applies the name xinthera ’ Krxl. to a Leopard 
inhabiting Persia, India and Ceylon (Cat. Mamin. Sup pi. p. 268, 1904): and 
Mr. Ly (lekker used it for the Persian race which was subsequently named tut liana. 
It appears to me, on the contrary, to l>© evident tliat Erxleben guve the name panther# 
to the species that Sclireher described as unma (see Fischer, Syn. Mamm., Add. etc. 
p. 667» (367) 1880), At all events there are just as good, or as bad, reasons for holding 
that panther# was applied to the species w f e call the Snow* Leopard or Ounce, and 
which Ehrenberg not unjustifiably named F. irbi*. m for holding that uncia was 
applied to that species. The name panther# of Schrelwr must on Scbreber\s own 
(•nation be regarded as a synonym otpardu* Linn. 
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Within the last few years the Society has received several 
examples both young and adult of this race—namely, two cubs of 
about a month old from Sierra Leone, presented by Major Pearce, 
ILA.M.C., F.Z.S., one half-grown specimen from Ashanti pre¬ 
sented by Mr. R. Higham, and one full-grown animal from 
Jam&n (Ashanti) presented by Mr. F. C. Fuller. All are very 
uniformly coloured, and are of a peculiar dusky shade which 
differs markedly from the golden tawny hue of most Indian 
specimens. This dusky effect is produced by a combination of 
two causes, namely by the greyer hue of the interspaces or 
ground-colour and by the closeness of the spots, the interspaces 
being narrower than the spots and forming what might be 
described its a relatively narrow reticulated pattern. Quite distinct 
in appearance from these West African Leojmrds is one now 
living in the Gardens, which was brought by Mr. F. H. Melland 
from the Luangwe Valley in N.E. Rhodesia (north of the 
Zambesi). This is of the yellow type, like typical Indian 
Leopards, but the pattern is less definite than in any of the 
Oriental and West African sj>ecimciis now possessed by the Society, 
that is to say the component elements of the so-called rosettes are 
less consolidated. In this respect the specimen shows an approxi¬ 
mation to the type of pattern observed in the Grahamstown 
Leopards recorded by l.)r. Gunther in the paper above referred 
to* (P. Z. S. 1885, p. 243, pi. xvi.; id. op. cit. 1888, p. 203, fig.). 

I do not think it is possible to find any one character for dis¬ 
tinguishing the skins of African Leopards from those of Asiatic 
Leopards as a whole, unless it be that African Leopards are more 
closely sjxotted, especially upon the nape of the neck. It is not 
true, as has been stated, that they may be distinguished by the 
presence of rosette-spots upon the shoulders and neck in Asiatic 
animals, and of solid spots on those areas in African animals. 
Small rosette*spots are observable upon the neck of the Leopards 
from Jebba and Ashanti already mentioned ; whereas in two 
examples from Ceylon and the Central Provinces of India, that 
were recently living in the Gardens, the spots on the neck were all 
solid. 

African Leojiards never apparently exhibit the large rosettes 
seen in some Asiatic animals, especially in the Chinese Felix 
par dim fontanieri. Some Asiatic Leopards indeed are almost, 
perhaps quite, intermediate in pattern between some African 
Leopards and Jaguars. Oh geographical grounds one would 
expect this to be the case; for the Jaguar is beyond all doubt in 
my opinion an American Leopard, in the sense that the Leopard 
and the Jaguar are much more nearly related to one another than 


* I do not know by what racml title this Leopard from N.E. Rhodesia should 
be known. Neumann has given the suhspeciiic name tmahelica to what be calls the 
large spotted E. African Leopard of which he saw skins from North ITtfogo, Uganda, 
and elsewhere. This description does net however, apply to Ur. Mdland 1 * specimen 
Nor do the characters of the latter animal agree with those of F. pardwt nimr 
Ehrenh., which awarding to Neumann it a grey form inhabiting the coast of the Red 
fita, and mombhiig the Eereiatj F. pardmt tMkna in tint (Zool. Jahrb.. Sy«t. 
anu. p. 652,1900). * 
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either is to tlie Pimtu (/'. noncolor), Lion (F. leo) or Tiger( F. thjri*)* 
This opinion, obviously suggested by the pattern of the skin, is 
confirmed by the similarity in voice between the two s}>ecies. 
The roar, which is quite unlike that of a Lion or Tiger, may Vie 
descriliecl as a series of bourse barking coughs, an interval of about 
tine second separating each expiratory effort. It. very much re¬ 
sembles the sound produced by sawing a piece of thin wood with 
a course-toothed saw. In a female Jaguar now in the Gardens 
the roar is less deep-toned, and its repetition is more rapid than 
in a female Nepalese Leojaird, but whether these differences obtain 
throughout the species or are merely individual, I do not, know. 
In any case there is no mistaking the fundamental resemblance 
between the sounds. And I do not think there can be any doubt 
that, the existing Leopards and Jaguars are descended from a 
common stock which in compm-atively recent times ranged suffi¬ 
ciently far to tht* north to pass front Asia to North Amerienor rice 
rerwi. 

This explanation is in keeping with the greater resemblance, 
above referred to, that obtains in pattern between Jaguars and 
North Asiatic Leopards than between Jaguars and African 
1 jeopards. And it may be noted that the Leopard which is the 
least like the Jaguar in jiattern is the one that is furthest 
removed from it geographically, that is to say the form from 
(irahainstown named Felix parti t ox nn>1« notica by lh*. Glint her. 

EXPLANATION OF PLATE XXXYUT. 

Fi$r. 1. Fctis servo I » neyalvusi* Skin of a xptwmmi Iroin Sierra Leone, p. 687. 

Fig. 2. Felts servo! Schrt'b. Skm ot huge spotted form from Uganda, p. 667. 

Figr. 3. Fel is svratrtiua pa h tost leta , «<tibwp. m>\\ Skin of .specimen from Uganda, 

p. 

Fig. L Felw serraUna ?!/»>*! tda, sulw*p. nov. Skin of t\ pe labeltad u Mombasa,” 

p. #110. 

#. A Monographic Revision of the Monkeys of the Genus 
< Wropk heats. By H. I. lh >c< >UK, F. L.S., Superintendent 

of th<* Garden*. 

i Hum veil Maj 28, 5 W07. j 

(Plates XXX1X.-XL1I.+, and Text-figures 179-193.) 

INTRODUCTION. 

r fhe name l*ercopUkecas was first used in a binominal sense by 
Erxleben in 1777 for all the long-tailed Monkeys of the Old World 
known up to that time* Subsequent elimination of some of the 
species contained in it. to form the genera Gdobm , Gercocebus, 
Mtxmvu4 f and others in the middle and early half of the last 
century gradually gave to the genus its present significance, and 
minced the specie* referred to it by Erxleben to the following 
nine,:— diana, rnona, mfcm, patas, niclUans, peta arista, talapoin, 
wpkuH, and rolowuy* 

• l refrain from putting tUo Ounce (JF. #mWa) in this category, Laving bad very 
few opportunities of rtadym* this specks either alive w dead* 

t For explanation of rfWeee pp, 746 - 746 , 
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Of these talapoin was made the type of a separate genus, Mio- 
pithecus , by Is. GeoftVoy St. li.(C.R. Acad. Sei. xv. p. 720. 1842), and 
tliis author legitimately selected as the type of ( 1 ercopithecas the 
species named call itrich tits , which is the same as mine as of Erxleben 
(Oat. Method. Mamin., Primates, p. 18. 187)1). 

Since that date the genus Cercopithecas has been broken up 
into a considerable numl>er of named minor groups, notably by 
Reielienbach and Trouessart. No type species were intent ion- 
ally indicated by the authors who named these groups or sub 
genera. One only, namely Cif/nocebas , was based upon a single 
species. Its type therefore was fixed from the beginning. More¬ 
over, in three others, namely Mona . Petatfrista, and Diana, the 
type was. ipso facto, indicated to shirt, with by the adoption for 
the subgenus of the name of one of the species comprised in it. 
Of the majority, embracing more than one species, the types have 
up to the present remained unsettled : and since it is now con¬ 
sidered expedient to fix the t\ pe species of all genera and subgenern 
in Zoology, I have attempted to revise the subgenera of Ccrco- 
pitkecns for that purpose and have selectinl a type species for each 
out of the residuum of species remaining from the process of 
elimination practised by authors who have preceded me. 

The results arrived at are briefly expressed in tin* following 
list: 

Callttiirjx Reich. 1 , 186 J (preoccupied). Type b\ selection 
C. call itrich as ( = saint* ns Linn.). 

Uercopitiieous Erxl.. 1777. Type I >y selection <\ call it rich ns 
(= sabteus Linn.). 

Ohloiiocebus Gray*, 1870. Type by selection (\ mhrnis Linn. 

Uynocehi'S Gray 1870. Type ab initio (\ cj/nositrns Scop. 

Diadem i a Reich. 1 , 186J. Type by elimination and selection 
i\ If'ticavtpfp: Fisclu 

Diana Trouess. 1 , 1897. Type by tautonymy C. diana Linn. 

Ebytiiroceik s Trouess/, 1897. Type by selection (\ patas 
Schreb. 

Miopitiiects Geoffr., 1842. Type ab initio (\ talapoin Schreb. 

Mona Reich. 1 , 180J. Type by tautonymy (\ ntona Linn. 

OTOPiTHEcrs Trouess. 5 , 1897. Type by selection <\ pot/onias 
Benn. 

Petaurista Reich. 1 , 1863. Type by tautonymy C. j^ta arista 
Schreb. 

Pogonocehus Trouess. 4 , 1906. Type V. diana Linn., by sub¬ 
stitution of Poyonocefnis for Diana Reich., preoccupied. 

Rhinostictt's Trouess. 1 , 1897. Type C. petaarista Schreb., 
by substitution of Iihinostictas for Petaarista Reich., 
preoccupied. 

1 Rriclienbach, Die volln. Nat. Afteu, pp. 106 -122 (1863). 

f dray, Cat. Monkeys B.M. (1870). 

Trouessart, Cat. Mamm. i. pp. 16 22 (1897). 

4 Trouessart, Cat. Mamtn. Suppl. pp. 10 -16 (1906). 
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Tin* solution !>} Is. Geod’roy St. 11.of call if rich ns saba j tis)\is the 
type of CercopithecuH rendered abortive Grays action in assigning 
t»lie name ('prcopithecas to other species unrelated to sabatas. 
Similarly \V. L. Sclalcr’s* selection of tntnta as tlie t\[>e of that 
genus cannot be entertained, both for tin* above-given reason and 
also because* in on a had been eliminated b\ Reichenbaeh as the 
type of his section Mo act. 

Although J have thus endeavoured to show to what sections 
of the genus ( 'ercopithccus the various extant subgeneric names 
must be* applied, I have done so, not because 1 think the sections 
have generic or subgeneric value, but simply because the names 
have been propose*d bv earlier authors. The application of sub¬ 
generic names to these sections is at present. I think, premature, 
because they rest almost wholly upon colour-characters; and it 
the system be adopted with consistency, it will be necessarv to 
introduce additional names to emphasize the isolation of certain 
other species, such as (\ ncylectu*. ( \ ritoesti, and possibly 
( 1 . v i(fr<n'iri<f is. 

The groups, moreover, are of unequal value. The differences, 
for example, between ( peitt arista and ( \ ((scant us or ('. sit/natus, 
are. J think, of as much importance as those that separate any of 
the species referred to the three sections combined, named after 
nictitans , lencatnjn/,t\ and alboynlaris —perhaps, indeed, of more 
importance. 

One group, however, stands out from the rest and might 
perhaps with advantage be given full generic status. This is the 
group name Frtfihrocebus. typified by pal as. The living animals 
differ markedly from other species, not only in eolour. hut in 
form. They art* slender Monkeys standing high on the legs, the 
fore legs being particularly long as compared with those of other 
species, which are heavily built and low on the fore legs. A 
comparison between them forcibly suggests the differences in 
as]>ect between a Chitah and the larger s[>ocies of Felts of about 
the siune size, such as a Puma or a Leopard ; and 1 suspect that 
(\ jnitas is more terrestrial and less arboreal than the other 
members of the genus < 'crcnpithecus. 

1 regret that lack of proper material has prevented me making 
use of skull-characters. To work the genus from the eraniological 
standpoint requires a series of skulls of both sexes at various ages 
of development of each species, so that the extent of the variation 
in individuals of the same age and of different ages may be 
ascertained. The material for this is inadequate; and since the 
measurement and description of such skulls as 1 have seen would 
have doubled my work and inordinately added to the length of this 
pajier, without yielding commensurate taxonomic results, I have 
been compiled to abandon, at all events for the present, all 
consideration of cranial characters. 

One great systematic difficulty that X have had to face, and in 

# k Fa mm of S. Africa*: Mutuum!*, i. p. 6 (1000). Ste also Palmer, ‘CaUlojru* 
of the Hooeni of Mmmnftlm’ (1001). 
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many cases to leave unsatisfactorily settled, is the decision as to the 
status, whether specific or subspecific, that should he given to 
certain forms. This is an extremely difficult point, and one about 
which probably no two authors will agree. I suspect that most of 
my present day colleagues will think that 1 have been too lavish 
with subsidies, and will consider that the higher rank should 
have been assigned to them in most eases. Personally, 1 doubt if 
in all instances 1 have gone quite far enough in reducing species 
to subspecific level. Those, however, are relatively unimportant 
points which future investigation alone can settle. 

An interesting phenomenon connected with the coloration of 
the species of this genus is the frequency of the interchange of the? 
three colours white, red, and black. For example, in C. en/thro- 
yaster the nose is said to change from black to white during 
growth. In C. patas T have reason to think that the lip>, and in 
some cases the nose, turn from black to white and the limbs from 
red to white as age advances. In C, sdateri the nose-spot is white; 
in C. crythrotis it is red. In (>. haraetti the belly is white; but 
in the closely related (\ yrat/i it is yellowish red. In (\ jHaarista 
also it is white, but in (\ ert/th ray aster it is red. In (\ ka.ndti 
the underside is red ; in <\ leucampyx it is black. In (\ (liana 
the thighs are rusty-red inside; in (\ raiment/ they are white or 
yellow'. In V, Cephas the tail may be red or coloured like the back. 
Similar phenomena may be observed in the colour of the bail's on 
the ear in closely related species; and the brow-band similarly 
may be black, white, or red. 

The material I have bad at my disposal has been the skins in 
the collection of the Society and the examples living in the Hardens 
during the past four years, most of which wore deposited for 
scientific work of this kind by the Hon. Walter Rothschild. 1 
cannot overestimate the help these specimens have been to me; 
and my thanks are due to Mr. Rothschild for allowing me to make 
full use of them. 1 am also greatly indebted to Sir Ray Lank ester 
and Mr. Oldfield Thomas for lending me the invaluable collection 
of skins in the British Museum, and especially to Mr. Thomas for 
giving me the freest possible access at all times to the collection 
under his charge. Without this privilege and help my under¬ 
taking would have been ten times more difficult, perhaps indeed 
quite impossible. 

The two most recent monographs of this genus were those 
by JIr. P. L. Sclater in the ‘ Proceedings ’ of this Society for 1893, 
pp. 24-3-258, and by Dr. H. 0. Forbes in Allen's Nat. Libr., 
Monkeys, ii. pp. 41-83, 1894. Since that date a considerable 
number of species have been added, principally by Dr. Matschie, 
Dr. Neumann, and Mr. Oldfield Thomas. References to the 
literature relating to these will be found incorporated in the text 
that follows. 
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Analytical Key to the (ironpa of Species, 

a. Prevailing colour nearly brick-ml: limbs below «*1 bow and knee white in 
adult; skin of luce ami of ears pale flesh-coloured. Pai As-group (p. 712). 
n Colour not brick - red ; limbs below elbow and knee not white; face 
and ears ne\rr wholly pallid. 

A. fating snow-white upruimiug whiskers associated with a blackish or 
durk red belly. 

e A white brow-baud , markedly white chest and inside of fore limbs: 
a tuft of hair on the chm and a w hi to stripe on outside of thigh. 

DlANA-glOUp (p. 082). 

r' No white brow’-band : chest not wholly white and inside of fore limbs 
not white; no tutt on chin and no stripe on thigh. 

<1. Belly blackish and the snne colour as tht* limbs; top of head 

blackish, finch sjwckled, not encircled I/iioHSTr-group (p. 711). 
Belly’ and chest n*d, ditteiing from the limbs m colour, top of 
head encircled wuth black and mostly golden green. 

Em TIIROH 481 KR-glOUp ( p. 715). 

}•’ Whiskers \anous1y ctdomed, when white and upruimiug associated 
with a white or whitish under side. 

t \ white eordate nasal spot a< com pan uni by a white or greyish-white 
umier sub* and insult* of limbs, under sub* of tail white and strongly 
contrasted m tint with the upper side, at least proxiumlly. 

FEnuKiBTA-group (p. 717). 

t' Nasal spot, when present and subctmlate not accompanied by white 
on the underside of the body and tad ami insult* of tin* limbs. 

/ A very distinct patch of yellow or greyish-yellow hair on thecht*ek 
defined by a black stripe above and below. Cki»HUS- group (p. 721). 
t" On tin* cheek no distinct patch of yellow hair debited above and 
below by a black stiijie lismg respectively from the brow and 
upper lip. 

*/. I'pper and lovvei lips pink and eontrastetl with the slate-blue 
but* of tlu* rest <»t the face, white, yellow, or ml colour of the 
under suit* sharply contrasted, especially on the fore limbs, 
with the black or speckled upper and external areas; (arms 
almost always black) Mo>\-group fp. 7<>8). 

Face not so cobairetl; colour of underside ami of inner side of 
limbs not so sharply contrasted. 

'/ External surface of aims black or darker than back; under 
suit* dusky or black. 

i. Summit of head with huge red brow-band followed by a 
let-black transverse stripe , a white beard, whitish tbigh- 
stripe; two inches at bast* of tail sharply contrasted with 
tlu* rest, w Inch is black Nkuusctu 8-group (p. 081). 

Summit of head not so coloured ; no white beard or thigh- 
stripe; no sharp contrast m eoloui at base of tail. 
j, A very conspicuous white patch on the nose. 

Nu tit 4N8-group (p, 095). 

/. No conspicuous or isolated white nose-spot. 

/ . Black prevailing on lit*iid, najH', shoulder, belly, anti 
thighs ; when the head is strongly speckled the helly 
and thighs are black, when the belly and thighs art* 
speckled the head is black, except for the brow r -band ; 

(Wily rarely ml) LuucAMPYX-group (p. 087). 

A'. Black absent or at least not dominant on the above- 
mentioned areas; hack usually reddish or yellowish. 

Ai.iKXiCLARia-group (p. 099). 

//. Externa) surface of arms not black, sometimes the same 
colour as the body, usually rather jailer and greyer. 

/. Face almost always black, rarely mottled or freckled with 
pigment; whiskers usually growing upwards and back¬ 
wards over the ear. .. vEriiiors-group (p. 725). 

/'. Face particoloured, pallid, wuth black nose and lips. 

Ta ii a po l k- group (p. 7*U>). 
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The DIANA -group. 

Poyonocehtifi Trouess., 1906. 

Face Mack, clothed with Mack hairs, which spread on to the 
cheeks, brows, and chin ; a narrow white brow-band (diadem) on 
the forehead behind the superciliary black streak. A longer or 
shorter tuft of white hairs, forming a beard, on the point of the 
chin. A black band running from the corner of the eye to 
the ear. Ears black, scantily clothed with white hairs. Summit 
of head generally blacker than the body ; nape of neck, shoulders, 
and sides of body dark iron-grey, speckled, the exposed portion of 
the hair being black with two or three whitish annuli. A rich 
brownish or blackish-red unspeckled baud, broad and posteriorly 
expanding, extending from behind the shoulder to the loot of the 
tail and sharply demarcated from tin* surrounding iron-grey tint. 
The posterior part, of the jaw and of the cheek, the sides of the 
neck and throat, the chest as far hack as the mamma*, and 
the whole of the front, of the fore leg halfway lad ween the elbow 
and the wrist white; the white everywhere, except on the lowei 
arm, sharply defined from the surrounding Mack or grey. The 
white hair on the cheek forming uprunning whiskers which 
partially overlap the ear. The fore leg, except for the white 
strip above mentioned, black or nearly so both outside and 
inside. Area of chest behind mamma* and belh jet-Mack. Outer 
side of thigh greyish in front, white, yellow, or rufous behind up 
to the root of tin* tail; the rest, like the lower leg and foot, black. 
The black area on the thigh separated from the anterior gre\ 
area and from the red of the sacra 1 area by a curving white 
stripe, which extends forwards and downwards from the upper 
rim of the ischial callosity. Inner suifare of thigh and the 
whole of the pubic and anal areas white, yellow, or rusty brown 
Tail black, with some reddish or grey hairs quite at the base. 

JHstr. \V. Africa : Liberia to Nigeria. 

The two known species belonging to this group may be 
distinguished as follows; 

a. Beard short, not more than an inch loupr, it* basal portion covered 
to a great extent b,v black hairs; inner surface and hack of thigh 
up to root of tail bright rusty brown Jw?ia 

a'. Beard from about two to three inches long, with seaicely any black 
hairs at the base; inner surface and back of thighs white, lcnion- 
or onmge-.vellow . . ro/oimt/. 

I have adopted Dr. Jeutink’s determination of these tw o species. 

Cergopjtiiecus diana Linn. (Plate XLI. fig. 1.) 

Simia diana Linn. Syst. Nat. ed. 12, i. p. 88, 1766; Schreber, 
Snug. i. p. 94, pi. xiv., 1774. 

Cercopittecus diana Jentink, Notes Leyden Museum, xx. 
p. 287, 1898 (nec auct. plurim.). 

Oereopithecvs diana var. iynita Gray, Out. Monkeys Prit. Mus 
p, 22, 1870. 

Lor. Liberia. 
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PEricoPiTiiEcrs itoLowAV Sehreber. (Text-fig. 179.) 

Le- lloloway on In Pointing. Pulton. Hist. Nat. Kuppl. vii. p. 77 
and pi. \x., 1 789. 

Simla rolotrat/ Nehrebei . Sung. i. p. 109, named on p. 187 and 
pi. xxv., 1 774. 

('ercupilhwuH rolotrai/ Erxl. Ky.st. i?,egn. Aniin. p. 42, 1777; 
.fentink, X<>tes Leyden Mus. \x. p. 2.‘»7. 1898. 

(tf s’ paint in tin Wagner, in Kehreb. Sang. Suppl. v. 
]». 47, J8. r M. 

I'ercnpithecHx a net. plnrim., not* Lum. 

Loc* tlold (‘oast, and tiuinea. 

The British Museum has an adult male and female from Pa nice 
(7o.4.dO. 1 2). No exact locality is known for anv ol the 
Society's specimens. 


Text-fig. 179. 



Cercopithvcns rolutcay Sehreber. 

(From a specimen living in the SocietyUanleiiK.) 


'Hiere is a jiossibility, though in my opinion it is remote, that 
the name roloway is here used in a wrong sense. Jn the original 
diagnosis and figure of this species the l>elly was described and 
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represented as white. Both were taken by Button from a living 
specimen. But since Button s time no white-ladlied Monkey of 
this group appears to have come to hand, although a very largo 
number of examples have been brought to Europe from Guinea, 
the country whence the type of V. rolotray came. The explanation 
of Button's assumed mistake is probably due, 1 think, to the fact 
that when one of these Monkeys is seated the white of the inside 
of the thighs is sometimes continuous w ith that of the chest and 
conceals the black of the belly, so that at a casual glance the 
whole of the under side appears to be white. 

3f in the future Button is proved to have observed correctly in 
flic matter of the whiteness of the belly, the species which here 
passes as C. rolmtro/ will require a new name. 

It may be added that, young examples of ( \ rolnmuj are usually 
coloured like the adults. lVr)ui] s, however, the thighs get 
darker with age; or possibly specimens with white, lemon, or 
reddish thighs represent distinct local races. 1 ha\e not seen 
sufficient, localised material to determine this point. One young 
example, now Jiving in the Gardens, had no trace of red on the 
back when first received, but subsequently acquired it,, and differs 
in no respect now' from typical specimens. 

The NEG LECTUS-mtorr. 

CercopithecA barbati JSclater (in part.); Pogoitowfaw Trouess. 
(in part.). 

Prevailing colour of head, cheeks, neck, dorsal surface, and 
sides of body yellowish grey, speckled with black, Upper part of 
face blackish, lower part (including tip of nose, upper and lower 
lips, and chin) clothed with white hair, the skin blue. A mesially 
interrupted black brow-band. Behind this a, large fiery-red 
diadem broad in the middle and tapering lateially. Behind this 
a sharply defined jet-black transvetse band, narrowest in the 
middle and expanding at the sides, where it, extends backwards 
to the ears. On the throat a patch of white hairs ending in a 
point behind on the fore part of the chest and continuous with 
the white of the chin in front. The hair of this area mesially 
long, forming a white heard, which is not restricted to the point 
of the chin. Hairs of the chest short, directed Imckwards and 
downwards. Fore leg black externally, at least below* the elbow, 
its radial aspect and area above elbow olive-green, speckled ; 
a black stripe set off by a paler one running obliquely down the 
upper portion from the shoulder to the radial side of the elbow 
and continuous with the radial edge of the black of the lower 
arm. Tail with its basal two inches the same colour as the back ; 
the rest jet-black. Area of rump below the callosities white ami 
continuous with the w hite of the inner side of thighs and of the 
pubic area. On the outer side of the thigh a crescentically 
curved pale stripe runs from the white beneath the callosities and 
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descends to the knee. Apart from this pale stripe the outer side 
of the thigh and lower leg is greyish or olive, darker above and 
over the knee, where the pigmented area is strongly contrasted 
with the white of the inner side of the thigh ; foot and ankle 
black. Ventral surface from the chest to the pubic area sooty 
olive-grey. 

J)istr. Region of hake Rudolf to the Oameroons and Congo. 


Text-fig. 180. 



Horn! of ('ercopi fit crus ncqlectm Solilogel 
(From P. L. Sclatcr, P.Z. S. 18JKI, p. ‘2f>5 'i 


(HryirctitM has hitherto been associated with C. on account 
of the presence of a white heard and of a. white stripe on the 
external as|>eet of the thigh arising from a point near the ischial 
callosity. The importance of these characters as evidence of 
affinity is, however, lessened by the fact that (\ numa has a white 
|witch (dose to the callosity; that in (\ neyhctm the white stripe 
in question starts at. a point on a level with the lower margin of 
the callosity, whereas in V. diana it arises at its upper margin; 
that in (\ neglectas the beard is not an isolated tuft depending 
from the point of the chin, as in ( \ diana and C. rolotray , hut is 
formed by the elongation of the hairs covering the inferior edge 
of the lower jaw and of the throat; and that in C. diana the 
heard is scaixtely developed. These differences, taken in con¬ 
junction with the dissimilarities in colour, in the direction of the 
growth of the hairs on the cheek, destroy confidence in the 
conclusion that they are to l>o regarded as criteria of kinship 
close enough to warrant the association of the two species in one 
section of the genus Cercopithecus. 

It appeal’s to me that the characters of the one known species 
point to its being an aberrant type of the Leucampyx-group. 
From these it differs principally in the red colour of the brow-band; 
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the presence of the black stripe behind it on the head; the 
tniekward extension of the throat-patch to form a point on the 
chest; the length of the hairs on the chin; the presence of 
the whit e stripe on the thigh ; and the sharp line of demar¬ 
cation between the speckled base of the tail and the black distal 
portion. 

Text-fig. 181. 



('<rco pith ecus neylectns Sehlegel. 

(From a joung specimen from the Cameroon*, now living in the 
Society’s Gardens.) 


To this section belongs the single species presenting the 
charaeters of the section. Jts synonymy is as follows : 

Cercopjtiietts xeglectfs Schlegol. (Text-figs. 180, 181.) 

fW 'copitlwcns hucocampjf.r (errore for lencampf/ju Finch.) Cray, 
Cat. Monkeys Brit. Mus. p. 22, 1870 (nee hurampyx Fischer). 

1 lercopithecas aegledus Schlegel, Mas. Pays-Bas, vii, p. 70, 
1870 ; and of recent authors. 

Ccrcopithecus hrazzee M.-Edwards, Rev. Sci. (J) xii. 1886; 
P. L. Sclater, P. Z. S. 189J, p. 255, and p. 44 T pi. xxxiii* 

Loc. Region of the White Nile and Lake Rudolf to the Congo 
and Uameroons. 

The examples of this species that I have seen appear to he 

* In this figure* the limbs are much too long, the beard i* yellow instead of white, 
and the stripe on the thigh is omitted. 



1907.J 


MONKEYS OF THE OEM'S CEIUOPITJlECl'S. 


687 


referable to two distinct kinds, which are regarded as subspecies 
and may be distinguished as follows:— 

a. Outer wide of bind legs down to ankle pale greyish green, 
speckled, only n little darker than the area above the thigh- 
stripe and sharply defined from the black of the foot and 
ankle; a little darker over knee Kubsp. hrazziformis. 

a'. Outer side of legs blackish olive, much darker than area abo\e 
thigh-stripe and not so strongly contrasted with the black 
ot the tinkle and foot; a considerable quantity of black o\er 
the knee . Subtp. Hetflectns. 

The typo of (1. vpyfoctas brrtziiformis is the skin of tin* Monkey 
identified by Dr. Sc later as ( f ercopithvc*is hrazztr (P. Z. 8. 1896, 
p. 780), which was said to have come from the French Congo. 
1 can find no evidence for this locality. The animal was purchased 
by the Society from the Dardens in Antwerp, and may there¬ 
fore have come from Belgian rather than from French territory 
in W. Africa. 

Of what may be regarded as the typical form, the British 
Museum possesses the imjierfect skin obtained by Petherick 
on the White Nile and referred by Dray with some insight to 
i \ leac«mpf/x \ a specimen shot by Dona 1<1 son Smith on the Omo 
Itiver, north of Dike Rudolf; a third from the Charada forest in 
Katin, 6000 ft., procured by Mr. W. N. Macmillan. From these 
1 cannot distinguish suhs|>eci6ca]ly a series sent home hy Mr. 
C. L. Bates from the Ja River, Cameroon*, and taken near the 
bank of the river at an altitude of 2000 ft. 

The measurements Mr. Bates gives of his specimens are as 
follows: - 


c'. 

11*1.1 ami lioily 5HO linn., 

tail 680 mm. 

?. 

470 ,, 

„ 490 „ 

?■ 

485 

„ r>io „ 

?• 

500 

„ 470 ., 


One of Mr. Bates’s specimens differs markedly from the others 
ami from the eastern forms. The dirty white colour of the chest 
extends jwst the mamma* and spreads on to the inner .side of the 
arm, even below the elbow; most of the hairs on the black band 
on the head, especially in the middle, have a reddish subapical 
hand; the tail is not jet-black, but tinged with rufous, the pale 
basal area and the dark portion V>eing much less sharply demarcated. 

According to Mr. Bates the native name for this Monkey in 
the Cameroons is ** Avut ” or “ Fum. M 

Tiie LKUCAMPVX-oRorr. 

Diadmiia Reich. 

Skin of face slate-blue; upper and lower lips and often the 
nose clothed with short greyish-wdiita hairs. No pink area on 
upper and lower lips. Fringe of hair on ears almost always 
white. No black stripe on brow, temple, or cheek; but fre¬ 
quently a speckled or whitish brow-band when the summit of the 
Proc. Zooi,. Hoc,— 1907, No. NLYI. 46 
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head is black. Clieek-liairs usually speckled grey and black, 
rarely black, and contrasted with the darker often jet-black 
colour of the top of the head and nape. Forearm jet-black 
outside, dark inside, the two surfaces gradually blending in tint; 
the black of the upper arm frequently continued from shoulder 
to shoulder. Upper surface and sides of body almost always 
uniformly speckled greyish yellow and black, the pale annuli in 
the hairs rarely with a rufous tinge. Tail the same colour aliove 
as below, speckled proximally, darker, usually quite black distally. 
Hind legs black externally or weakly speckled; dark grey in¬ 
ternally. Chin and throat grey or white, paler than the chest 
and belly, which are black or dark grey and almost always darker 
than the sides of the laxly. Rarely the whole ventral area red. 

Distr. Basin of the Congo; S. Abyssinia ; Lake Mweru. 

The species of this section differ from those of the Albogularis- 
section in the absence of the red or yellow tint from the fur of 
the dorsal area, the predominance of the black pigment in the 
hairs of the bead, shoulders, hind legs, and belly’. In C. stuhl 
vianni the belly is scarcely darker than in some of the forma of 
the Albogularis-section, and the hairs of flu* hind legs, though 
nearly black, are aimulated. The head and shoulders, however, 
are jet-black. In C. opisthost ictus, on the contrary, the bead and 
nape much resemble those of (\ moloneyi. hut* the belly and 
hind legs are black. 

This group is also unmistakably nearly allied to the Nictitans 
group, through such a form as C. Icncaiupy.r boutourliuii ; and 
also, I believe, though less closely, to the Neglectus-group. 

The material of this group that 1 have seen is insufficient to 
establish with certainty the rank that should be assigned to the 
various forms below' recognised. Provisionally 1 refer them to 
three species, namely ('. leucumpyx, ('. opisthosticius, and C. 
Landti ; and divide (\ Uucampyx into a considerable number of 
subspecies. Home of the latter may, however, prove to be worthy 
of specific status, or to be merely based upon individual variations 
dependent perhaps on age; while, on the contrary, forms inter 
mediate between C. opisthostictus and ( 1 , Icucaiupyx or between 
C. kandti and C. leucivmpyx may prove that C. opisthostictus and 
C. kandti are but subspecies of the earliest described species of the 
group. 

The characters of the three above-mentioned forms, regarded 
as species, may be tabulated as follows : - 


a. Lower surface, inside of hind hgs, and of fore leg h at has.* 
red; some red close to and upon the base of the tail 
a\ Above-mentioned areas not ml. 
b. Summit of head and nape of neck thickly spcckh*d with 
grey and much less markedly darker than the sides ot 
the neck and cheeks : black and pale annuli in the hairs 
on the body subequal in width 

b'. Summit of head and nape not thickly speckled with grey 
and therefore much darker than the sides of the neck 
and cheeks, when the latter are speckled; pale annuli on 
hairs of body mueli narrower than the black 


l (IViltl. 


opi/ithogtictnx, 


teucampyx. 
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Ckrcopitieecuk leucjampyx Fischer. 

Key to the subspecies here recognised : — 

a. Haii*s clothing sides of nock and of check*-, except cIom* to the 
face, jet-black, like the top of the head and the shoulders ; 
a sharply defined, mostly white brow-hand Suhsp. nigriyems 

a'. Hairs clothing: sides of neck and of ehi*eks speckled black and 
yellowish grey. 

b. A brow-hand of speckled or whitish hairs sharply defined from 
the black of the summit of the head ; colour of thighs and of 
sacral area usually gradually blending. 
r. Median area of hack greenish, turning to a ruddy tinge on 
the root of the tail; sides of body noticeably paler and 
greyer than hack ; tail not distally black Suhsp. <(oggotlt 

/•' Rack, sides of hodj, and root of tail riearh uniformly grr\, 
speckled ; tail black distallj. 

tt. Area between shoulders covered with nearly jet-black 
hairs forming with the hairs of the fore legs, nape, and 
head a continuous Mack area; hairs on belly distinctly 
ammlated ; some grey or white in brow-band. 
e. Thighs mueli darkei than sacral area and sharply defined 

therefrom (ftstc t’tuier) Suhsp. leurumpgr 

t. Thighs not sharph defined in colour trom the sacral 

area Suhsp. stuhlmannt 

(/'. Area between shouldei- gn//ded like the rest ot the hack, 
hut u little darkei ; bclh-hairs duskier, less anuulated . 
brow-hand speck let! like checks Suhsp. carrvlhersi 

/>'. Brow-band much less defined, the summit ot the head and 
the najK* of the neck decidedly speckled, though blackish; 
thighs black and sharply defined from sacral area. 
f. A conspicuous black pafcli on temple m front of ear, brow- 

band largely white Suhsp. pinto 

f . No conspicuous black patch on temple in front of ear; no 

white in brow-band Suhsp. boutovrlimi. 


Subs]). LK(TAMI>\X Fisch. 

CercopiiheevH diana (Le Diane, tomelle), F. Cuvier, Hist. Nat. 
Mrinun. i. pi. xvi., 1824. 

CercopithecuH l-encampy.r Fischer, Syu. Mamin. p. 20, 1829 
(type C, diana $ of F. Cuvier). 

CercopilhtTtix tUathmatu* Is. Geoffr. St. H. in Belang. Toy., 
Zoo], p. 5], 1854 (type f\ diaita £, F. Cm.). 

Head, neck, shoulders, arms, legs, and tail black, lielly and chest 
not so dark os the rest. Thighs sharply marked off by colour 
from the sacral region of body, which, like the entire region l)eliind 
the shoulders, is grey, ticked black and white. Brow-band con¬ 
spicuous, white with a tinge of yellow. The whole of the cheek 
below a line joining the eye and the inferior edge of the ear 
covered with grey, speckled hairs; the sides of the neck similarly 
coloured. Lips, chin, and nose covered with short white hairs. 

Loc. W, Africa. 

1 have seen no specimen quite agreeing with Cuvier’s descrip¬ 
tion and figure of this species. In drawing up the above-given 
diagnosis and in placing the subspecies in the analytical key, 
I have been dependent upon the characters furnished by that 
author. 


46* 



•690 mu. u. i. pocock—A revision of [June 18, 

Subsp. stuhlmanni Matschie. (Plato XXX fX. fig. 2.) 

Cercopithecns stuhlmanni Matschie, SB. Ges. liat. Fr. Berlin, 
1893, p. 225. 

(Jercopithecus otoleucns P. L. Sclater, P. Z. 8. 1902, vol. i. p. 237, 
pi. xxv. 

Said to resemble C. leucavnpyx in the blackness of the head, 
the neck, and the anterior limbs, the greyish tint of the upj>er 
side, the white frontal band, white lips and chin, and the grey 
annulated hairs on the whiskers ; and to differ from that species 
in having the greater pait of the tail, the inner side of the legs, 
and the belly coloured like the back, and the outer side of the 
hind limbs also coloured like the back but darker, and the throat 
ns well as the chin snow-white, and w ith some longer yellowish- 
white hairs on the border of the ear. 

Length of body GOO mm., of tail 945 mm. 

Loc. E. Africa: north of Kinjawanga, a little to the west of 
lturi, between Lakes Albert Edw’ard and Albert, 29° 85' E. hit., 
0° 25' N. long.; also Kwddjvi Island in Like Kivu. 

In the type of Cercopitheem otolmetis now living in the Gardens, 
the head, nape, area between the shoulders, shoulders, and fore 
legs are jet-black. The brow-band is grey-white, not. snow-white, 
the hairs of its anterior portion being greyish and speckled like 
those of the cheek. The hairs of the ears are not white, hut 
faintly tinged wutli pinkish red. The skin of the face is deep 
slate, with short whitish hairs on the lips. The throat and chin 
are white, and there is a dusky patch crossing the fore part of 
the chest behind the white of the throat. The whole body above 
is speckled grey and black. The belly also is speckled like the 
back, hut not so thickly, and the thighs externally are speckled 
and not sharply marked off in colour from the sacral area., the 
tints of the two gradually blending. The tail is black at its 
distal end, speckled with grey proximally. 

The specimen came from Latuka Mountain in North Ugmda 
(Delme Radcliffe). 

Dr. Matschie appears to think that the type of C. olokucus may 
be distinguished from that of (J. stvhlmavni by having no white oil 
the chin, and the hind legs and tail black. This is not the case, 
as the above-given diagnosis shows, and it is highly probable that 
the tw r o are subspecifically identical. 

Dr. Matschie has recently described, under the name C. nen- 
manni, some specimens from Kwa Kitoto in North Kavirondo 
(8B. Ges. nat. Fr. Berlin, 1905, p. 266, pi. x.). This so-called 
species is said to differ from C. stuhlmanni in that the hairs of 
the brow-band are not grey-white but narrowly banded with 
dusky grey, and the hairs on the ears grey and not white; the 
hind legs also are darker and only slightly speckled, and the belly 
mouse-grey and speckled instead of olive-grey and speckled. 

In the British Museum (Beg. no. 1.8.9.17) there is a skin of 
a specimen procured by Sir H. H. Johnston at an altitude of 
4000 feet in the Mpanga Forest, which appears to differ from 
the type of C. otoleucns only in the absence of greyish-white hairs 



1907. J 


MONKEYS OK THE GENUS CERCOMTHECTJS. 


691 


iii the brow-b&tul. In the continuity and completeness of the jet- 
black hue of the head, nape, and shoulders it resembles the types 
of C. 1. otohttcm and nigriyemft. and, I presume, also of C. 1. stuhl- 
manni and of typical V. lencampyx. It leads from the foregoing, 
which have at least some white in the brow-band, to the two 
following subspecies, in which no white is therein traceable. 
Additional specimens may prove this example to be worthy of 
recognition as a distinct subspecies. The head and body of the 
Mpanga Forest specimen measure 574 mm. ( = 23 inches) and the 
tail 900 mm. ( = 30 inches). 

It should be stated that, in the diagnosis of (\ stuhlmanui, 
Matschie does not mention the presence of a black bar across the 
chest, which is present in the example from the Mpanga Forest 
and also in other specimens of this group of Cercopithecns , where 
the belly ami chest are of a greyish hue. 

Subsp. cAnnrTHKftsj, nov. 

Closely related to (\ L xluhhnanvi. but distinguishable by the 
alienee of white in the brow-band and the less amount of blackness 
of the area between the shoulders, which is ticked with grey, 
being only a little darker than the back and decidedly lighter 
than the bead. The belly also is less speckled with grey, and 
lienee darker. 

Loc. Ruwenzori, east side, 10,000 ft. (/>. Carntthers). Type in 
Brit. Mtis. 

There is also a native-prepared skin, apparently of the same 
subspecies, in the British Museum, ticketed “ Uganda (6\ F. Scott 
Elliot).” Possibly it also came from Ruwenzori. 

Klllrap. UOGGETTI, UOV. 

Summit of head, including area round ears, and nape of neck 
to area ljctween shoulders, where sjieckling commences, jet-black. 
Whiskei-s and brovv-lmml olive-grey ticked with black. Median 
area of back greenish grey, speckled; sacral region with reddish- 
brown tinge, but speckled. Sides of body speckled, but greyer than 
dorsal area. Tail nearly black at the distal end, the rest greyish 
above and below, speckled only at the base. Fore leg and hands 
jet-black externally; hind leg from hip blackish grey, speckled; 
foot quite black. Belly and inside of limbs ashy grey ; a dark 
band crossing the region of the collar-bones. Middle line of 
throat white, the white narrower than in the type of C. omen sis. 
Head and body 487 min., tail 655 mm. (? imperfect). 

Loc . S.W. Ankole, between Lakes Victoria and Albert Edward 
(W. Daggett). 

A single female specimen in the collection of the British 
Museum. 

This subspecies is characterised by the rufous speckling at the 
base of the tail, the extension of the speckling, although indis¬ 
tinct, to the tip of that organ, the yellower hue of the back as 
compared with the sides, and the greyness of the sides of the body 
and of the belly. 
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Subsp. niorigenis, nov. (Plate XXXIX. fig. 1.) 

Cercopithscm hucampyx I\ L. Sclater, P. Z. S. 1893, p. 253 (nee 
<\ hucampyx Fischer). 

Brow-band broad in the middle, narrowed laterally, mostly 
white, its anterior hail’s long, annulated, pigmented almost to the 
base and continuous laterally with the similarly pigmented and 
annulated hairs of the anterior part of the cheek adjacent to the 
naked or nearly naked skin of the face. The whole of the summit 
and back of the head, the nape and sides of the neck, and the 
shoulders both above and laterally, as well as the area in front of 
and below the ears anil on the greater part of the cheek, jet-black, 
the black liair on the cheek gradually blending in front with the 
speckled hair on the anterior part of the cheek adjacent to the 
face and inferiorly with the greyish-white hair clothing the inter- 
raimil area and the throat. Upper and lateral portions of body 
behind shoulders speckled greyish yellow, a little yellower dorsally 
than laterally; the speckling scarcely extending on to the tail, 
which, for tin* greater part of its length above and below, is 
black. The posterior part, of the throat, the chest., and belly 
black. Limbs, outside and inside, and hands and feet black; 
back of the thighs and, in the female, tin* pubic region greyish 
and obscurely speckled. 

Loc. W. Africa. 

The type and only known representative of this subspecies 
is a single female specimen, ticketed kl W. Africa,” in tin* 
Society’s collection. This was identified as (\ hucampyx by 
Dr. Selater, who followed Schlegel in thinking (\ pinto of Gray a 
synonym of C. hucampyx. This specimen differs, however, from 
the type of (■. hucampyx , as it does from all the other repre¬ 
sentatives of this group, in having the sides of the neck and 
almost the entire cheek jet-black, it further differs from the 
type of C. pluto in having the brow-band sharply defined. 

Subsp. pluto Gray. 

Cfircopithecus pluto Gray, P. Z. S. 1848, p. 56 (text-fig., p. 57), 
pi. iii. 

Brow-band not sharply defined behind from the colour of the 
rest of the head, consisting for the most part of white hairs 
apically annulated. Summit and back of head black, speckled 
with grey. A black patch on the temple in front of the ear, 
but the rest of the hairs on the cheek, both close to the face, 
beneath the ear, and on the sides of the neck, speckled grey and 
black. Nape of neck and shoulders black, but speckled with 
grey. Dorsal surface and sides of body paler than shoulders, 
speckled grey and black. Tail speckled in its basal portion, the 
greater part of it black. Fore limb jet-black. Hind limb black, 
slightly speckled but sharply defined by its colour from the sacral 
area. Belly and chest sooty grey, not speckled. 

Loc . Angola. 

The type of this species is in the British Museum : No. 50,7.9.2, 
It formerly lived in the Society’s Gardens. There is also in the 
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British Museum :t younger s|>eoinien of the same subspecies, not 
differing in any very striking diameters from the type. 

By common consent (\ pinto Gray has of late years been 
regarded as strictly synonymous with C. Itncainpy.c Fischer. The 
type of C. pinto , however, at least differs from that of (lencampyx 
in having the summit of the head, the nape of the neck, *md the 
shoulders distinctly speckled with grey. Hence the hrow-band 
lacks the definition seen in typical ( \ letwampyx and in (\ leu- 
campyx ni(/ri(jenis . and approaches the condition observable in 
V, /. boiiUmrlinit. 

Nubsp. HOCToriuJXJi High (Text-fig. 182.) 

< '(VCopUltecox hontonrUnii Giglioli, Zool. Anz. x. p. olO, 1887 ; 
P. \j. Sclater, IV Z. S. 18113. p. 441 ; Forbes. Monkeys, i, p. 69, 
1891. 



CereopUhecu * leu campyx boutourlinii Giglioli. 

(From 1\ L. Sclater, P. Z.S. 1893, p. 442.) 

Cercopitheeus albiguluris Gigl. Ann. Mus. Genov. (2) vi. p. 8, 
1888 (nec Sykes). 

Cercopitheeus ommsis Thos. P. Z. 8. 1900, p. 801. 
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Brow-band not sharply differentiated from summit of head, 
which, like the nape, although blackish, is speckled with yellowish 
grey. Anterior hail’s of brow- 1 m nd darker tlmn in C. 1. stuhlmanni ; 
no black pitch of hair in front of the ear. Shoulders black but 
speckled with grey, at least in the middle line. Dorsal and lateral 
areas of body speckled greyish yellow, uniformly tinted ; tail 
speckled only at the base, the rest black, Fore legs jet-black ; 
hind legs also jet-black, and sharply defined from the sacral 
region. Belly jet-black, not speckled. Throat, lips, and chin 
white, a smudge of black defining the white of the lips. Head 
and body (500 mm., tail 700 mm. 

Loc. Southern Abyssinia to Lake Rudolf. 

The above-given description is taken from an adult sj>eeimen 
in the British Museum obtained in the Clmrada Forest, Kafla 
(GOO ft. alt.), by Mr. W. N. Macmillan. Gigliolis type also came 
from Kafla. Sclater records another specimen in the Florence 
Museum from Abugifar in Grinuna, province of Gojam. The type 
of 0 . omensts , a young animal, was from the Ohio River, which 
flows southwards into the northern extremity of Lake Rudolf. 

This form, species or subspecies, is obviously more nearly 
related to C. leucampy.r than to C. albogularis , with which Giglioli, 
Sclater, and Forbes compared it. This mistake as to its affinities 
may have misled Thomas into describing the t-vpe of ('. ommsis 
as a new species. 


Cercopithecus opistjiostk tits Sclater. 

Cercopithecm op isthost ictus P. L. Sclater, P. Z. »S. 1895, p. 7*25. 

Skin of face dark, upper lip scantily clothed with white hairs; 
lower lip, chin, and throat white. Upper surface of the head ami 
nape greyish black, the black predominating, the two pale annuli 
on the hairs much narrower than the intervening black spaces; 
on the anterior part of the forehead, however, the grey pre¬ 
dominates, as also on the cheeks and sides of the neck, which an* 
decidedly paler than the crown and nape. Area between shoulders 
blackish, the grey annuli being very narrow. Shoulders ami arms 
black. Thoracic, lumbar, and sacral regions of body and root of tail 
speckled, the hairs with four or five grey annuli, which for the 
most part exceed the black s^jaces in w T idth. Ventral surface 
jet-black from the anterior extremity of the chest to the pubic 
region. Legs black externally from the hip to the foot, grey, but 
not so grey jlh the back, internally. Tail greyish in its basal 
third, becoming gradually blacker, almost its distal two-thirds 
jet-black. Sometimes, but not always, there is a i*eddish-brown 
patch on each side near the root of the tail. 

Length from crown of head to root of tail 525 mm., of tail 
700 mm. 

Loc. Region of Lake Mweru. 

I have seen four specimens of this species. The two flaf; 
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imperfect skins sent to Dr. Sclater by Vice-Consul (now Sir Alfred) 
Sharpe from Lake Mweru ; a third, sent by the same collector, 
to the British Museum (No. 92.2.6.2), and ticketed “ Nyasaland.” 
The fourth and best of the series is filso in the British Museum 
(No. 95.7.12.1); it was sent to that institution by Mr. F. 8. 
A mot, who procured it in the Kundilungo Mountains, w T est of 
Lake Mweru. 

The black belly, limbs, and shoulders, the predominance of 
black on the head, the white chin and throat, and the absence of 
red from the dorsal area, enforce the inclusion of this species in 
the Leucampyx-group of the genus. 

CERCOJ’TTHEcrs kandti Matschie. 

(^rcoj)ithectfs kaadti Matscliie, SB. (Jes. nut. Fr. Berlin. 1905, 

p. 264. 

Summit of head and nape jet-black; summit of shoulders 
hlackish hut speckled. Brow-band and whiskers on cheek* 
greyish green, speckled. Back from behind shoulders to sacral 
region speckled greyish gieen, with rcddisli-yellow’ bases to the 
hairs. A quantity of rusty-red hair on the buttocks both above, 
below,and at the sides of the tail. Tail rusty red at the base, the 
red gradually fading posteriorly, the distal portion black and 
more or less speckled. Fore legs jet-black : bind legs blackish 
but speckled. Vent nil surface, inside of fore legs at the base and 
of the bind legs rusty red. 

Lor. Near Lake Kivu (Potrvll Cotton) \ north of Lake Kivu 
(M(itself ie). 

The above-given description is taken from two Hat native- 
prepared skins in the British Museum presented by Major Powell 
Cotton. 

This species differs from other meniliers of the Leneampyx- 
group by the rufous tint of the underside and of the area 
round the base of the tail. It might almost l>e described as an 
erythristic form of C. lencainpyx stnhlmanni. 

The NICTITANS-uuoup. 

Rhinostictus Trouess. (in part.). 

Closely resembling the Lenca in pyx-group in general coloration, 
hut. with the hairs on the nose forming a well-defined large white 
or yellow ish sjot, sharply differentiated from the darker-coloured 
upper and lower lips, and with strongly convex upper border. 
Distinguished from the Petaurista-group by the absence of the 
black brow-band and of a black stripe crossing the temple from 
the eye to the ear. No black stripe on the cheeks, which are 
uniformly speckled greenish black. Head and nape darker than 
the back, which is blackish speckled with grey, but scarcely 
yellowish. Tail the same colour above as below, black throughout 
the greater part of its length. Fore legs black. Belly greyish 
black and grizzled ; throat and sometimes the chest whitish. 
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Owing to the presence of the nose-spot, the species of this 
section have been hitherto associated with C. petaurista and its 
allies. It is possible that the two groups are connected through 
such a form jus C . signatus , which differs from typical members 
of tlie Petaurista-group in the coloration of the cheeks; but 
C. nictitans appeal's to me to be much more nearly related to the 
Leucampyx-group, especially to (!. 1. bontonrlinii , from which it 
differs essentially only in the greater definition of the hairs forming 
the patch upon the nose ami their distinctness from those of the 
upper lip. 

As lien ring on the views here expressed as to the affinity 
between C. nictitans and C. hucampyx, it is significant that Cuvier 
called attention to the similarity between his Diane femelle, the 
type of (\ lencampyx , and the Hoeheur (C. nictitans). 

JHstr. Liberia through Nigeria, to the Congo and Gaboon. 

The two species referred to this group mav l»e briefly dis¬ 
tinguished as follows:— 

a. Breast, belly, and base of fore legs on the inner side blockish ; no 

red on ischio-pubic area . . nictitans. 

a'. Breast and inner side of arms at base whitish; some red hairs on 

ischio-pubic region and on base of tail, at lonst in adult martini. 

The differences between these two species are not very marked. 
1 have not, however, seen any intermediates to justify me in 
regarding them merely as subspecific forms. Of the two, 
C. nictitans is much more commonly imported, and may usually 
be seen in menageries. 

Ceuoopitheous nictitans Linn. (Text-fig. 18.*!.) 

Sllbs}). NICTITANS (Litltl.). 

Simla nictitans Linn. Syst. Nat. i. p. 40, 1766. 

('ercopithecKH nictitans Krxl. Syst. Kcgn. Anim. p. Jfi, 1777, 
and of subsequent authors. 

Entire dorsal area from forehead to root of tail thickly speckled 
with yellowish grey; hails blacker in front of and behind ears 
and sometimes slightly so oil nape. Anns and shoulders black ; 
legs blackish but speckled. Tail mostly black, speckled at base, 
without red hairs beneath. Hairs on throat and chin greyish, 
a black band across collar-bones; chest and belly dark grey to 
blackish, but more or less speckled. No red on ischio-pubic area. 
Hairs on body with narrow grey annuli. 

Loc. From the Cameroon** to Cette Gama. 

Pousargues records this species from various localities in the 
French Congo—namely, San Benito, Alima Itiver, Magumba, 
Banqui, and Cette Carna. 

Since the exact locality of C. nictitans is unknown, I propose to 
regard as typical of this species a form represented in the British 
Museum by examples from the Benito River, in the Congo, 
collected by Mr. G. L. Bates. They were taken at sea-level from 
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fifteen to twenty miles from the month of the river. These 
specimens gave the following measurements in the flesh: 

1. . Head and bodv 515 mm., tail 805 mm. 

± 9.’ 5110 775 .. 

:h ?. 535 „ 8i»o 

4. V. Via .. 800 .. 

According t»<> Mr. Hates, the Cung name for this Monkey, 
known to dealers as the •• Jlorheur/’ is ** A vein/* 

Text-fig. 183. 



i'en'opfthvcus met if tins Laiu. 

(From a **|wvim<*n Ii\inj? in tin* Sora*t\'*> (iimlcns.) 

Mr. Bates also obtained examples from Efulen in the liuhi 
Country, Cameroon*, 1500 ft. alt. These differ from the Benito 
River examples in hav ing the hairs on the fore part of the throat 
and on the posterior part of the abdomen washed with brown. 
1 do not know whether this difference in tint has any systematic 
value, or whether it is due to artificial staining of the hail* during 
the preparation of the skins. The measurements of two are as 
follows:— 

1. J . Head and hotly 530 nun., tail 800 mm. 

2* 9. „ „ M0 „ „ 750 „ 
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Htlbsp. IiAOLAIZEI, nov. 

Like the Benito River form, which J regard as typical, but 
much greyer dorsally, owing to the greater length of the grey as 
compared with the black annuli on the hairs. In a back hair of 
C. nictitans laglaizei, picked haphazard, measuring 80 mm., the 
ultimate pale annulus measures 4 mm., the penultimate 5 mm., 
and the intervening area about 8 mm.; whereas in a hair of 
C. nictitans nictitans , measuring (55 mm., the ultimate pale 
annulus is 1 ’5 mm., the penultimate 2 mm., and the intervening 
area about 8 mm. These differences are fairly constant. In no 
case do the pale annuli of the typical form nearly reach half the 
width of the intervening dark annulus. 

Loc . Gaboon (Laylaize coll,). In B.M., Reg. no. 80.(5.7.1. 

0B»coriTHECU8 martini Waterh. (Plate XXXIX. fig. 5.) 

Ccrcopithecus martini Waterhouse, P. Z. S. 1838, p. 58; 1841, 
p. 71. 

Cereopithecus India Gray. P. Z. S. 1840, p. 8, pi. ix. fig. 2. 

Ccrcopithecus stampffii Jentink. Notes Levden Museum, x. 

p. 10, 1888. 

? Cereopithecus temmincki Ogilby, Is. Geoffr. »St. H. Diet. Hist. 
Nat. iii. p. 303, 1845. 

Skin of face (dried) black; lips clothed with short whitish 
hairs; nose-spot large, white; hairs on cheek and sides of neck 
speckled black and yellowish. Head speckled black and yellow- 
on forehead, the yellow- speckling more pronounced than on 
cheeks; on the crown of the head, the nape of the neck, in 
front and behind the ears the yellow speckling much less con¬ 
spicuous, the black largely predominating owing to the disappear 
ance of the distill yellow annuli. Back from behind the shoulder 
to the root of the tail densely speckled with yellowish grey, which 
predominates over the black. Arms black externally. Legs darker 
than back hut speckled ; hands and feet black. Throat and chest 
dirty greyish white*; the pale area of the throat separated from 
that of the chest by a faint blackish band; the pale area of the 
chest extending in a point backwards to the end of the sternum, 
and spreading on to the base of the arms on the inner side. 
Belly dark smoky grey, faintly speckled, the colour becoming 
paler posteriorly and upon the inner side of the thighs. A con¬ 
siderable quantity of rusty-red hair u|>on the ischio-pubic region. 
Tail w r ith its basal fourth like the sacral area; some reddish 
hairs by the anus beneath ; the distal three-fourths black. 

Loc. Liberia to the Cameroons. 

Cereopithecus martini was based upon a native-prepared and 
imperfect skin, with the face and other parts cut away. It is in 
the British Museum, and is labelled “ Fernando Po.” It does not 
appear to be specifically or subspecifically separable from the 
form named C. ludio by Gray. Cereopithecus stampffii w as de¬ 
scribed as distinguishable from C. nictitans by having white- 
coloured underpnrts, but in the description only the chin, breast, 
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fore part of the bellv, and the upper part of the inside of the fore 
limbs are said to be white. Examination of a large number of 
skins may show that Liberian and Nigerian examples are sub- 
speeifically distinct; but as yet there is no evidence of this, so far 
as 1 am aware. 

The above-given description is taken from the skin of an adult 
female in the British Museum labelled tk Neighbourhood of 
Cameroon Mountains, 71.7.8.2; purchased of Mr. Cutler.” There 
is also a smaller example in the British Museum from Jebbu, on 
the Niger ((/. F, A bathe : no. 0.3.29,1), which has the belly paler 
and the tail more speckled and no red on its base beneath and 
no red hairs on ischio-pubic region ; also three specimens ( V ) 
in the Society's collection labelled •• VT. Africa,” and numbered 
11.7.9b to 21.4.1901, fi.3.1»00to 24.1.1901,3.4.1900 to 15.8.1900. 
the numbers indicating the date of arrival and death. These 
have more green in the hair than the wild-killed examples, 
and the white of the chest extends down the middle lint? of the 
helly about as far as the umbilical region, and in neither is there 
so much red upon the anal area as in the adults. 

Recently the Society received as a donation from Captain 
Rudkin a very young example from Asalia, <>n the Niger. 

There is also in the British Museum a specimen labelled 
“ Delta of the Niger; Dr. Baikies Coll.; no. 02.7.17.3,” "'inch 
differs from the other examples J have seen in having the nose- 
spot pale lemon-yellow instead of white and the pale areas of the 
frontal hairs much redder, the red being particularly noticeable 
in those just above the eyebrows. The speckling of the belly and 
back i.s also less distinct. 

Additional examples from this same area may prove these 
characters to have suUspecilic value. 

The A LBOOrLABlS-ORoir. 

Nearly allied to the Leueiunpyx-group, but with much less black 
pigment in the coat. The head, niq>c\ shoulders, and cheeks very 
uniformly coloured, as a rule speckled yellowish-grey and black ; 
the bead sometimes a little darker, rarely with a red tinge or 
pitches of red. The lumbar and sacral regions of the back more 
brightly coloured than the shoulders and head, owing to the 
presence of yellow or red annuli in the hairs, the red or yellow 
sometimes restricted to the dorsal area, sometimes spread over the 
sides of the botlv. 

a. Proximal third of under side of tail nearly white and sharply 
defined from the iron-grey upper side ; dorsal area of body 
dark iron-grey with scarcely a tinge of yellow labiatua . 

Upper and under sides of tail uniformly coloured, or approxi¬ 
mately so; some yellow or ml in the hair, at least of the 
lunibo-sncml urea of the body. 

b. Some almost wholly red hairs on the head, forming at least 
a rufous patch above and in front of the ears, 

c. Cheeks strongly suffused with rusty ml and markedly 
contrasted with the blackish-grey tint of the shoulder 
adjacent to the neck rufotinetua. 

c\ Cheeks without any red, approximately of the same 

speckled yellowish-grey tint as the shoulders . . atairsi . 
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b'. No red on the head. 

d. A conspicuouh white collar extending over the sides of the 
neck on to its dorsal area, its two extremities only 
separated by a narrow area of iron-grey speckled hair kolhi. 
d‘. Collar le^s conspicuous; when present, not reaching tin* 
dorsal area of the neck. 

e. Dorsal area ot lumbo-sacral region speckled ebestnut- 
red, and sharply contrasted with the speckled stone- 
grey tint of the sides; summit of head noticeably 
darker than the shoulders and cheek nwfoneyi. 

e\ Coloured hairs on the body either extending all over 
the sides, or when restricted to the dorsal surface 
set off laterally and on the shoulder by very dark 
speckled hairs; head not darker than shoulders or 
cheeks. 

f. Hairs on ear mostly black ; black hairs on nose and 
upper lip; coloured area ot back speckled dark 
rusty brown ; prevailing colour smoky grey prcusni. 

f. Hairs on ear whitish or red : coloured area of back 
yellower; no black hairs on nose or lip. 

</. Hairs on ear decided 1\ ml : coloured area of bod} 

restricted to dorsal region fr(tun>st'<r. 

<f. Haiis on ear whitish ; coloured area extending all 

o\er sides tifhoffufaris 


C^EItCOPITIIECrS AI.UOOIRAKIS Sykes. 

>S 'em nopithecus / ad>affidavit* S\kes, P. Z. S. 18JI, p. l(Mi, 

Cerccpithecus alhufularis Sykes, P. Z, S. 18.T2, p, 18. 

Cercop i the case r t/ilt ra rrh 11 s Peters, lie ise Mossamb., Siiugeth. p. I, 
pi. i., 1852. 

d adult. Head, cheeks, mid dorsal area between shoulders 
speckled black and grey, the head only a little darker than the 
cheeks. Behind the shoulders the grey in the hairs is gradually 
replaced by yellow, the entire lumbar and sacral regions being 
uniformly washed with that, colour, which spreads also on to the 
sides of the bod\ and the root of the tail. Arms not w holly black, 
speckled close to shoulder and along the radial side of forearm. 
Legs dark ashy gre), thickly speckled ; hands and feet quite black. 
Chin, throat, inner side of upper arms and of legs dirty greyish 
white. The rest of the ventral surface, w hich is of a darker grey, 
practically unspeckled in the female. Jn the male the under 
side is densely speckled, tin* inner side of the thighs and pubic 
area and the throat remaining unspeckled. Tail mostly black, 
speckled with yellow at base, then for a short distance with grey, 
the rest black. Koot of tail and isebio-pubic region in male 
without red bail’s. In the female the root of the tail and the 
sides of the callosities rusty red. The young of both sexes 
resembles the female in this respect, and also in having tin? whole 
of the under side greyish white and unspeckled, but differs from 
the adults of both sexes in having some almost wholly red hairs 
upon and close to the root of the tail above and the backs of 
the thighs faintly tinged with red. In these respects they recall 
C. stair si. 

Loc . Southern Nyasaland; Zomba (A. Sharpe ); B1 an tyre (I/. L. 
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Sclater) ; Chiradzula (A. Whyte) ; Milanji Plateau, ,’{500 ft., and 
Fort Lister, Milanji, 0000 ft.; Manzi, on the E. shore of Lake 
Shirwa (A. Sharpe). 

The skins from the above-mentioned localities are in the British 
Museum and in the Society's Collection. 

Tin’s form has also been recorded from Cape Corrientes (Peters) 
and from Quilinmne and the Lower Zambesi ( Peters <(- Kirk). 

The adult male and female from which the description has 
been taken came respectively from Foil Lister, Milanji. and from 
Chiradzula. 1 have also seen young females from Milanji and 
Chirudzula, ami a young male from Manzi. 

The name alboyularis or albiyttlaris has been applied to Monkeys 
both from East and West Africa. The type of alboyularis. how¬ 
ever, was said to have come from Madagascar. This information 
fixes with practical certainty some part of East Africa as its origin, 
in tlu» original description, Sykes speaks of the coloured area of 
the back as ** yptloa'ish ochre" \ and since the East African speci 
mens known to me which liest fit this description are those 
referable to the form named (\ erythrarchas by Peters. J regard 
erythrarchas as a synonym of at boy alar is. In this l follow 
l)r, Forbes, wlio. however, altered the wording of Sykes's 
description, and descrilwd the coloured area of the hack as 
4 * brownish yellow ”: from which it may he inferred that the 
specimens he had before him at the time were not true (’. albo - 
yalaris. hut were possibly racially identical with the examples 
desorilied l>elow from the llufiji River. 

Suhsp. HE! KEN SIN, nOV. 

Closely allied to the Nyasaland form i \ alboyularis alboyularis, 
the hack and sides being speckled with pale yellow. A slight 
rufous tinge in the hairs on the sacral region; hut at the root of 
the tail above and below, as well as on the adjacent area of the 
rump, a quantity of bright rod hair. The whole of the underside 
of the body and the inside of the hind legs to the ankle whitish ; 
the back of the thighs whitish tinged with rufous. 

hoc. Re inn 

Two adult male examples in the British Museum belonging to 
the Rudd Collection, and shot by Mr. Claud Grant. Measure¬ 
ments in mm. of larger specimen: head ami body 561 mm., tail 
601 ; of smaller : head and body 501, tail 658. 

These animals, although adult, resemble the young of the 
Nvasaland form in the paleness of the under side and the presence 
of the rufous tinge on the rump and the root of the tail. In 
these respects they differ from the adult of the Nyasaland form 
(a. alhogularis . 

The type of this sulispecies is remarkably like that of (\ stairsi 
mossambicuSy practically the only difference l>etween them being 
the absence of red on the head of C. a. beiremis. 
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Hubsp. rufilatus, nov. 

? Cercopithecus mono ides Is. GeofFr. St. H. Arch. Mus. ii. 
p. 551, pi. xxxi., 1841. 

Closely resembling the Nyasaland form, but with the back and 
sides l)ehind the shoulders speckled a rich reddish orange-yellow. 
Head and neck somewhat thickly speckled with black. No 
distinct whitish half-collar. Belly smoky grey, darker than in 
the Nyasaland subspecies. Thighs dark grey, speckled and 
sharply defined from the lumbo-sacral area and the flanks. 

Loc. Rufiji River, S. of Zanzibar. 

Two specimens in the British Museum, presented by Capt. 
Wharton, Nos. 78.12.26.1-2. Also a specimen ticketed u Kima, 
from the coast up to 9000 ft.” (Carlisle Fraser, 97.2.14.4) ; and a 
third ticketed “Zanzibar Island (./. T. Last , 06.6.5.6)/’ which is 
not so richly coloured as the Rufiji and Kima examples. 

Subsp. albotorq rATrs Pous. (Plate XXXIX. fig. 4.) 

Cercopithecus albotorquatus Pousargues, Bull. Mus. Paris, ii. 
p. 56, 1896; O. Neumann, P. Z. S. 1902, vol. ii. p. 141 (wrongly 
assigned to Thomas). 

Head, nape, shoulders, and cheeks almost down to corners 
of mouth practically uniformly speckled with yellowish grey and 
black, the clucks a little greyer than the head. Throat, sides of 
neck, and anterior part of chest a little beyond the mamma* snow 
white and sharply contrasted with the grey of the cheek and the 
blackish grey of the shoulders. The white on the sides of the 
neck forms a more definite ha If-collar than in typical (\alhogularis , 
but it does not extend on to the nape or summit of the neck as in 
C. kolhi. Area from behind shoulders to root of tail speckled 
with yellow 1 , which spreads over the sides of the body. Tail 
yellow-speck led at the base above for atwmt two inches, becoming 
gradually rufous laterally and interiorly ; the rest of the tail dark, 
indistinctly speckled, the grey speckling gradually dying away 
posteriorly ; the end black. Inside of fore leg at base ashy grey, 
becoming sooty grey towards the wrist. Outer side of thighs aim >ky 
grey, speckled ; inside of thighs much paler grey, whiter at base, 
where they join the pubic region ; back of thighs greyish white 
tinged with pale reddish ; a considerable quantity of rusty-red 
hair on the area at the root of the tail above and outside the 
callosities. Ventral surface from behind the mamma* ashy grey, 
unspeckled ; hairs of pubic region white. 

Loc. ?W. Africa. 

The above-given description is taken from a single female 
specimen that formerly lived in the Society’s Gardens. It was 
identified by Mr. Sclater as C. alhoyidaris. 

In nearly all respects it agrees with the description of C. Mo¬ 
tor quatus published by Pousargues, especially with respect to the 
colour at the root of the tail, on the back of the thighs, and the 
collar on the sides of the neck. It must be noticed, however, that 
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Pousargues says im yen is alhis” (cheeks white); hut since there is 
no member of the Albogularis-group which has the cheeks, in the 
English acceptation of that term, white, one must conclude that 
Pousargues was referring to the area of the jaw behind the corner 
of the mouth. He could not have failed to notice so striking a 
difference between ( \ albutorytmtns and (\ alboytdaris, had the area 
of the face below a line from the corner of the eye to the ear been 
white in the type that received the former name. 

CEKCoemiEcrs kolbi Neum. 

Subs}>. kolbi Neum. 

Cercopithecns kolbi O. Neumann, P. Z. S. 1902, vol. ii. p. 144. 

(Jlosely related to (\ alboytdaris, of which it may prove to be a 
subspecies, but distinguishable by the greater distinctness of the 
white collar and its extension over each side of the neck on to the 
nape, so that a space of about two inches or less of speckled hair 
in the middle line sepa rates the two ends. The colour of the dorsal 
side much resembles that of /\ alboytdaris rofihittts. Hairs on 
the ears long and whitish or greyish. 

Loc. Kedong escarpment (<'. S. ttetton. tvpe no. 0.1.3.1 in 
KM.). 

The British Museum also has examples from Mt. Kenia, 8000- 
9000 ft. (.1. //. Seatnaun), Roromo (Lord Detainer **), and the 
Nairobi Forest, (f v . S. Mackinder ); and there is one in the 
Society’s collection ticketed “ Uganda," which l>elongs to the 
typical or to a nearly related form. 

According to O. Neumann, (\ kolbi differs from (\ albotoryaatas 
Pous. by its longer fur, owing probably to its tieing a mountain form, 
bv the presence of t he white fringe on the ears, by the absence of red 
on the anal region and bast* of tail, and of the reddish tingeon the 
bind legs, and finally by the less sharp definition between the dark 
and white areas on the neek. 

Mr. Neumann does not state whether he has seen the type of 
(\ albotoryaatns, or whether he differentiated <\ kolbi by the 
description only. The specimens of C. kolbi examined by Neumann 
show considerable variation in the distinctness of the white collar. 
Again, although the skin of the pubic region is cut away, there is 
a considerable quantity of brownish-red hair at the sides of the 
ischial callosities, both in the specimen collected by Mr. Betton on 
the Kedong escarpment and in the one from Roromo. In the 
examples from Nairobi, which are altogether less well-coloured, the 
red hair on the anal region is not so conspicuous. Perhaps more 
than one subspecies is here involved. 

Hu bap. uixjdej, nov. (Plato XXXIX. fig. 3.) 

Differs from typical V. kolbi in the following particulars:— 

Nose and upper lip clothed with a move distinct short coating 
of greyish hairs. Hairs on cheeks and head with a very decided 
reddish-yellow not greyish-yellow tinge. Ear-tufts not uniformly 
Proc. Zool. Boo. - 1907, No. XLVIT. 47 
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yellowish white, hut distinctly yellowish and handed. Collar 
neither so white nor so sharply defined, on the chest blending 
gradually with the tint of tlmt area. Coat long and thick ; lumbar 
and sacral regions with a very decided brownish-ml or rusty-red 
tinge, which extends also on to the root of the tail above and below, 
and thence round the ischial callosities. Sides of body speckled 
with yellow*, not with grey. Ventral surface a fairly uniform 
ashy grey, very indistinctly speckled. Outside of legs not so dark, 
less speckled, the speckling with a yellow ish tinge. 

Luc. Tutha, in the Kenia district. 8000 ft. all. 

A single male example, collected bv Dr. S. L. ILinde in Dec. 
1902 (B.M., lleg. no. 3.5.25.1). 

(/ERl'OPITHEfTH MOLONE* I Sclatei*. 

Cercopithecus moluneyi P. L. Sclater, P. '/. S. 1893, p. 252. 
pi. xvii. 

Summit of head blackish, sp(*ckh*d with \ cl low, much darker 
than the cheeks, which art* speck led with greyish yellow; a con¬ 
siderable amount of white in the hairs ahoxe the hrovv. Area 
hetw r een shoulders speckled w itli greyish yellow . Posterior port ion 
of back and hunho-sicral region a rich ruddy chestnut-hrown, 
which is somewhat sharply contrasted with the speckled grey tint, 
of the sides of the body and the thighs. Anns wholly black, 
except the inner side of the upper arm. which is greyish and 
sometimes speckled ; black of uppei arm extending up as a narrow 
stripe in front of shoulder. Legs grey, speckled. Hands and feet, 
black. Throat and chin dirty greyish w hite. Vent ml surface 
dark grey, more or less speckled. Tail mostly black, speckled 
towards base, with some reddish hairs above on the root. No rod 
on underside of root of tail nor on ischial area in male; a con¬ 
siderable amount in the female in these places. 

Luc . North Nxasalaml : between Lakes Tanganyika and Nyasa 
(jSir ./. A. Moloney)* Nyasa-Tanganyika plateau (./, />. Yule). 
Top of Masuku plateau (J. Whyte). 

(JeR< JOPITHECU8 BTAIKHI Scliltci*. 

Cercopith ecus stairs i P. L. Helater, 1\ Z. 8. 1893, pp. 252 <fe 443, 
also 1902, ]». 580, pi. xl.; Forlx^s, Monkeys, ii. p. 73, 1894 (in 
part., $). 

Bubsp. STAiUSl Sclater. 

J ( svhadult). Face blackish, lips sea util} clothed w ith white 
hairs; summit of head speckled yellowish green in front and 
mesially, reddisli at the sides ; above and in front of the ears there 
is a ferruginous patch extending down as far as the corner of the 
orbit and composed of hairs that have lost their black annuli; pos¬ 
teriorly the reddish tint covers the occipital area as far down as 
the level of the lobe of the ear. Hairs on brow-ridge longer, with 
three yellowish annuli. Cheeks speckled yellowish green. Bides 
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nml nape of neck much the same colour as the cheeks. Shoulders 
rather greyer than neck. Area between shoulders speckled yellow 
and black, with faint reddish tinge. Posteriorly in the middle 
line the reddish tinge on the hairs increases in intensity and 
extent, and on the sacral region the black annuli have entirely 
faded away. Sides of body yellower than dorsal area, with some 
red hairs l>ehind root of arm. Arms blackish and speckled with 
grey externally, greyish white internally. Legs pale red ex¬ 
ternally, the hairs not simulated ; greyish white faintly tinged 
with red internally ; feet grey above. Throat, lower side of neck, 
chest, and hellv greyish white, with a faint tinge of red on the 
l>ellv. Hairs round callosities on hack of thighs reddish. Tail 
red like sacral region for three or four inches of its length above 
and for a shorter distance below ; posteriorly the red gradually 
dies away, and is replaced distally by greyish black and black. 

The abme gi\ en description is taken from the skin of a male 
from the Lower Zambesi that- lived in the Society’s Hardens 
from Dee. 14th, 11100, until Dee. .‘lid, 1901. 

There is also a second male specimen, \ounger than the latter 
hut. exactly like it in colouring. Both agree ver> closeh with the 
typical female example from Chindi described and figured by 
Dr. Selater and now preserved in the British Museum. 

Suhsp. mossamwci s, nov. 

i 'ercopil/tet'Hs stairsi P. L. Selater, P. Z. S. 189,*>, p. 012; Forbes, 
Monkeys, ii. p. 7-5. 1894 (in part., <S ). 

Distinguishable from the typical form b\ the red on the head 
being restricted to a relatively small rufous patch above and in 
front of the ear, scaivch any red being traceable behind the ears 
or on the occipital area. The dorsal area is very faintly tinged 
with red and the sides are grizzled like the nape of the neck, 
without any of the rich orange yellow' noticeable in the typical 
form. Only close to the root of the tail above and laterally are 
the bail’s quite red and devoid of annuli. Lastly, the outsides of 
the thighs an* speckled with grey and black, like the sides of the 
body, and without any tinge of ml ; the hacks of the thighs, how 
ever, are pale reddish and unspeckled. Only about three inches 
of the root of the tail are ml, and the transition from the red to 
the greyish black is much more abrupt than in C. stairs! stair si. 

Lac . Mozambique. 

A single male specimen received from Mr. flintz by the Society 
on June 7th, 189.L There is no evidence, let alone proof, that 
the differences in colour between this specimen and the typical 
form are attributable to age or individual variation. The two 
may be distinguished as follows: - - 

a. Red on head extending behind ears and on to occipital area; 
aides of the body washed with yellow ish red, outer surface 
of posterior limbs reddish, unspeckled Subsp. ttoirsi 

«\ Red on head practically limited to a pair of patches in front 
of the ears; sides of body and external surface of interior 
limbs speckled grey ,, Subsp. motnamhum*. 

47* 
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(Jercopithecus RUPOTJNCTUS, sp. 11 . 

Cercopit/tecus stair si P. L. Sclater, P. Z. S. 1896, p. 609. 

2. Distinguishable from C. stairsi by having a reddish tint 
generally diffused over the upper portion of the head, without 
distinct definition of the preaural patches; also in having the 
cheeks and the long hairs which grow backwards over the sides of 
the neck beneath the ears decidedly washed with red —in fact, 
differing but little from the top of the head but very strongly from 
the shoulders in colour. The dorsal area and the sides of the body 
are much redder than in the type of C. stairsi mossambicus. In 
this r espect the specimen approaches the male of C. stairsi stairsi 
but the hairs are distinctly antiulated down to the root of the tail. 
The shoulders and arms are blacker than in the other specimens, 
and the outer sides of the legs are grizzly black, as in C. stairsi 
viossambicus , but darker, and not reddish yellow as in C. stairsi 
stairsi . 

Loc. British East Africa (? Mombasa). 

A single female sjiecimen was presented to the Society by 
Mr. J. W. W. Pigott on Sept. 20th, 1895. 

This form should perhaps take rank only as a subspecies of 
C. stairsi. The type, however, differs more from the types of the 
two subspecies of C. stairsi than they do from each other. 

CeHCOPITITKCUS FRANCESCAS Thos. 

Cercopitlu'cus /raneesea Thomas, Ann. Mag. Nat. Hist. (7) x. 
p. 243. 1902. 

Coat long and thick. Prevailing colour of head, shoulders, and 
sides of body blackish, speckled with grew, the black predominating. 
Over a definite area of the back from w ell behind the shoulders to 
the root of the tail, the speckling is distinctly yellow, but the 
yellow does not spread on to the sides of the body nor on to the 
thighs, the blackish colour of which passes gradually into the 
more distinctly speckled tint of the sides of the body. Ven¬ 
tral surface, inside of thighs, and chest sooty or smoke-grey. 
Throat and sides of neck up to the level of the lower edge of the 
ear whitish. Hair on ears with a more decided reddish tinge 
than is seen in any species of this section. 

Loc. Near the Mount Waller plateau, Lake Nyasa. Reg. no. 
in B.M. 2.7.24.1. 

A much smaller Monkey than C. cdbogularis , with reddish 
hair on the ears and the yellow speckling in the fur confined to 
the dorsal area of the posterior half of the body. 

Cercopithecus prettssi Matschie. 

Cercopitkecus preussi Matschie, SB. Ges. nat. Fr. Berlin, 1898, 
p 76. 

Cercopitfiecus crossi Forbes, Nature, vol. lxxii. p. 630, 1905. 

Head, neck, shoulders, and sides of body blackish, speckled with 
grey, no yellow in the hair of the whiskers or head. The dorsal 
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area of the body between the shoulders and the root of the tail 
black, speckled with reddish brown, the reddish annuli in the 
hair much narrower than the black. Tail speckled reddish at 
the root, the terminal half black, the intervening area dark but 
speckled with grey. External surface of thighs blackish, speckled, 
passing gradually into the darker hue of the sides of the body, 
the hairs of which, at all events interiorly, have no redin the grey 
speckling. Ventral surface dark smoke-grey, sometimes with in¬ 
distinct speckling. Throat and sides of neck up to the level of the 
lower border of the ear whitish grey. Between the eyes a line of 
black hair which expands on the nose into a triangular black patch 
and extends thence interiorly over the upper lip. The whisker-hairs 
adjacent to the face greyish at the base. Hair on ears mostly black. 

fjoc. (Jameroons (Matsoftie and Forbes) ; also Fernando Po, in 
B.M. reg. nos. 4.7.1.5 7. 

A young specimen in tin* British Museum gives the following 
measurements:- Head and Ixwly 262 nun., tail ‘lib mm. 

A much darker form than C. albogidari with the rufous 
speckling of the hack not extending so far interiorly, and with 
black hair on the nose, lips, and ears. 

OEitcomiiEcus lahiatun (Jooffr. 

Vercopith ecus lahiatns Is. (leoffr. St. H., C. It. xv.p. 1038, 1842 ; 
id. Diet. dTIist. Nat. iii. p. 302, 1849; Schlegel, Mus. Pays Bas, 
vii. p. 79, 1876 : Matsehie, 8B. (!cs. nut. Fr Berlin, 1893, p. 214 ; 
Forlw»s, Monkeys, ii. p. 72, 1894. 

f 'ereopithecus samango Sundew (Efv. K. Vet.-Akad. Fbrh. i. 
p. 160, 1844 ; P. L. Sclater, P. Z. S. 1893, p. 251; W. L. 
Sclater, Fauna H. Afr., Mamin, i. p. 9, fig. 2, 1900. 

Coat long and thick, dark-coloured. black, speckled with yellowish 
grey, the back and sides of the body not more brightly coloured 
than the fore part, the black hands in the hair much wider than 
the jwile. Top of head blacker than nape of head and cheeks. 
No half-collar on sides of neck. Tail with its basal third almost 
white below and laterally, the pale area much exceeding in width 
the pigmented area, which is confined to the dorsal surface; 
median portion of tail dark grey above and below, terminal 
portion black. Fore leg jet-black from above the elbow. Hind 
leg smoky grey, speckled with yellow, not slmrplv defined from the 
tint of the sides of the hotly ; the hair external to the callosities 
grey tinged faintly with reddish, a little of that tint extending 
on to the root of the tail. Ventral surface from the chin to the 
pubic area whitish ashy grey, unspeckled, the same pale hue 
spreading over the inside of the thighs. 

Loc. S. Africa.: King Williamstown and Pondoland (W. L. 
Frlater). Also said to occur in Natal, Zululand, and Angola. 

The description given above is taken from a specimen ticketed 
8. Africa, and presented to the Society in 1888. A second 
specimen received in 1906 resembled it in all important 
particulars. The pale colour of the under side of the proximal 



708 


MR. R. I. POCOCK A REVISION OF 


[June 18, 

end of the tail of this species distinguishes it at once from the 
rest of the species of the Albogularis-section. The uniformity 
in the tint of the speckling of the dorsal surface from the head to 
the root of the tail is another distinctive feature. 

The MONA -group. 

Mona Reich.; Mona -f Otopithecus Trouess. 

Pale colour of inner side of arms sharply contrasted, especially 
along the radial aspect, with the black or dark grey tint of the 
outer side. A black temple-band extending from eye to ear and 
sharply separating the colour of the check from that of the 
summit of the head. A well-defined pale brow-band, which some¬ 
times extends over a large part of the summit of the head. Face 
slate-blue, but median area of lips flesh-coloured. Shoulder and 
anterior portion of back redder or greyer than the posterior area, 
which tends to turn black. 

lHstr. From Sierra Leone through the (lold Coast, Nigeria, 
and the Congo to the Jturi Forest. 

Key to the Species and Subspecies, 
a. Ventral surface at least lateralh ami at least tin* margins of 
the litubs suffused with rusty yellow; hairs on ears rusty 
yellow. 

h. Outer side of bind limb from lii|> to ankle uist j , the colour* 
of the thiph and sacral area sharply defined; throat and 
chest white ; red on the belly ami on the inner side of the 
limbs pronounced only where the white passes into the 
coloured outei or lateral surface wofji. 

//. Outer side of hind limb usually greyish, sometimes suffused 
with yellow', but the colours of the thigh and sacral areas 
not sharply defined from each other; the entire ventral 
surface (at least in the adult) yellowish or rusty ml. 
c. Arms externally speckled, not Mack ; a jet-black hand con¬ 
siderably inoie than twice as long 1 as broad and sliorph 
defined laterally from the greyish lateral surface extend¬ 
ing from behind the shoulders to the rump ; no distinct 
double or U-shaped pale mark on the head pogon'ma. 

r'. Arms black; a black patch on lnmbo-*acral area, if 
present, not sharply defined laterally and not twice as 
long as broad ; a decided U-shaped pale patch on the head, pragt. 
d. bum bo-sacral area of dorsal surface jel-black Subsp. nigriprs. 

d'. Lurnho-sacral area usually reddish, speckled, sacral 

area sometimes jet-black Subsp. gragi . 

o'. Ventral surface, throat, and inside of limbs white at all 
ages; hairs on ears usually speckled. 

c. A conspicuous white patch on eacli side near the loot 

of the tail mono. 

d. No white patch near root ot tail. 

f. Outer surface of hind legs ami more or less of the lumbo¬ 
sacral area blaek or dark prey and scarcely speckled, 
contrasting w ith the fore part of the dorsal surface. 
g. Brow-patch white and cheeks and side of neck pale 
greyish, gradually passing into the wdiiteof the throat, 
as in C. mona ; hairs on ear speckled campbelli . 

//'. Brow-patch yellow usually, ill-defined, hut spreading 
backwards over forehead ; cheeks and side of neck dark 
dusky greyish green, sharply defined Irom white of 
throat; hairs on ear yellowish burnetti.. 

f. Outer surface of hind legs and the 1 umbo-sacral area 
much the same colour as the fore part of the dorsal 
surface—that is to say, speckled ted and black . 


\U“UtL 
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By Kdater and Forbes the 1 wo species t \ tnotia and C. campbflli 
wer e placed in a group containing ( *. alhognlaria , ('. leucrmpyx , and 
the rest, of the black-armed species without a nose-spot. Neither 
of these authors appears to have detected either the close similarity 
between these two species, or the obvious affinity they exhibit 
towards (\ trolji , ( \ yogon ius, and C. yrayi ; and in spite of 
Pousargues’s remarks upon this point (Ann. Sci. Nat. (8) iii. 
p. 210, 1896), Trouessait (Cat. Mamm. ttuppl. j>}>. 18, 14, 1904) 
adh(*res 1o the views implicitly expressed by the earlier writers. 

Ckhuopitiieci s moxa Kclnvb. (Text -fig. 184.) 

Simla moaa Schreb(»r, Sang. i. p. 97, pi. xv.. 1774. 

('ercopithwHH wona Krxleben, and of subsequent authors. 

Brow band whitish, broader laterally than mesial Jv, but not 
extending to t«he ear. Head and nape speckled yellowisli green; 
whiskers greyish, apically annnlated with yellow and black. Ear- 
tufts long, thick, of the same colour as the hairs of the nape. 


Text-tig, 184. 



i'i i'copilhci'iua m<nut Sc1ii<*1k*v. 


(From a specimen ti\in£ in the Society's OardemO 

Back, shoulders, ami sides of body speckled, rusty red : lumbo¬ 
sacral area darker, sometimes almost block. Arms black externally; 
legs blackish, sparsely and weakly speckled externally; hands 
and feet black. An elongate patch of snow-white hair extending 
forwards from the ischial callosity on to the hip. Tail nearly 
black, greyish on under side in proximal half. Chin, throat, 
chest, belly, inside of arms and legs white. 

Loc. Nigeria, and Cajneroons. The British Museum has 
examples of this species from Jebba on the Niger {G, F. Abadie, 
0.8,29.2) ; Bakana, Southern Nigeria (JF. J. Ansorge, 2.11.2.2-8.), 
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Of the large number of skins of this species one of the 
commonest, of African Monkeys in captivity- possessed by the 
Society, not one lias a definite locality. 

C/EROOPiTHEcrs CAMPBELL i Waterhouse. (Plate XL. fig. 1.) 

Cercopithecm campheUi Waterhouse. P. Z. S. IHfiH. p. 61 ; not 
of subsequent authors, or, at least, only in part. 

Closely allied to C. mona. Forehead with a large white or 
silver-grey brow-band extending laterally further towards the 
ears than in the middle, where it is partially divided. Cheeks 
greyish, tinged with yellow and faintly speckled with black, the 
hair gradually losing this tint interiorly and on the neck, where 
the colour fades imperceptibly away into the uniform greyish- 
white colour of the throat. Hairs on ear like those on head, 
speckled yellow and black. Head and shoulders speckled yellow 
and black, the head rather yellower than in (\ mona, and the 
shoulders less rusty brown. Behind the shoulders and on the 
arm the speckling gradually dies out of the hairs, which, at, least 
on the lumbo-sncral area, are of almost a uniform greyish 
black, as also are the outsides of the thighs. Tail at base 
blackish above and below, ami the same colour as the sacral area; 
following the black basal portion it is speckled above, grey below; 
its distal end is black. 

Loc. SieiTa Leone. 

The type of this species came from Sierra Leone. In the 
British Museum there are three flat, native-[inquired skins: one 
labelled Sierra Leone (Mr. Fraser, 45.9.6.1); a second ticketed 
Buyabuva, Little Searcies River inland of Sierra Leone ((!. F. 
Scott Elliot, 92.6.7.2): and a third without locality (Zool. Soc. 
55.12.24.408). 1 have also seen the skin of a young female 

specimen which formerly lived in the (hardens. It has no exact, 
locality. 

0, campbelli is in some respects intermediate between <\ mona 
and C, hnrneiti, Tt is evidently a Monkey which is raiely cap¬ 
tured or killed by Europeans. 

C'ERCopjTirEors burnetii dray. (Plate XL. tig. 2.) 

CercopUhecus burnetii dray, Ann. Wag. Nat,. Hist. x. p. 256, 
1842. 

Cercopithecas campbelli Sclnter, Forbes (nee diav). 

This species differs from C. campbelli in having the forehead 
yellowish in front and the patch not so sharply defined ; the 
cheeks and sides of the neck as far hack as the black of the 
shoulders are olive-grey, speckled and strongly contrasted with the 
relatively narrower white area of the throat; the ear-fringe is 
reddish yellow and stands out against the colour of the hack of 
the head without blending with it; the posterior region of the 
body is blacker and not a dark slate-grey. 

Loc. dold (kin at to the Cameroon.*. 
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The British Museum has a skin of this s]>ecies, a young example, 
ticketed Cameroons (C'apt. Barton , 82.6.12 1). Two specimens 
that lived recently in the Gardens came respectively from 
Ashanti and Accra. 

In the collection of the Society there are a large number 
of skins of various ages, labelled W. Africa, most of which were 
identified bv Dr. Sclater as C. camjtMli. Living examples 
are far more commonly procured than are those of the veritable 
(\ cmnpbelli. One or more may usually be seen in the Society's 
Gardens. 

(*, burnetti Gray, alleged'to be from Fernando Po. is added to 
the synonymy of (K Campbelli by both Sclater and Forbes, who 
described the present species under that name. The description 
of (\ barnetti runs as follows :— <f Greyish black ; head, neck, and 
upper part of back yellow dotted ; throat, cheek, abdomen, inner 
side of fore legs and thighs greyish white; face black; hair of 
check and forehead yellow, with a small tuft of black hair over 
each eye; fur very thick; hairs long, rather rigid, pale at the 
base, then greyish black ; those of the head, neck, and upper part 
of the back and base of flie tail with two or three broad yellow- 
brown subteriuinai bands. Length of body and head 19 inches." 

This description cannot be said to fit, accurately the species 
here identified as ( \ barnetti, but 1 think it may be regarded as 
probable that Gray had a specimen of that species in bis hands 
when he described C. barnetti. 

Ce RC WITH KOI:s DENTJ TilOS. 

Cercopilhecaa denti Tims. P. Z. S. 1907, p. 2, pi. i. 

Brow-band not very well defined, consisting of hairs white at 
the base and banded apically. Ears with white hairs: Summit 
of head to shoulders grizzled greenish; sides of head and neck 
greener than head and naja*. Back and upper part of sides 
brownish, the hairs handed w ith black and red. Tail pale beneath, 
greyish above, black at t be distal end. Fore leg externally grizzled 
greenish to elbow, black from elbow to hand. Hind leg from the 
Lip to the ankle speckled, yellower than Jumbo-sacral area ; distal 
half of foot black. Under side and inside of limbs white, the white 
of the l»ellv passing halfway up the sides, and everywhere, both on 
the limbs and body, very sharply defined from the pigmented 
areas. 

Loc. Ituri Forest. 

Oercopitiiecus wolfi Meyer. 

CercopUhecm wolfi Meyer, Notes Leyden Mus. xiii. pp. 63-64, 
1890; P. L. Sclater, P. Z. S. 1893, p. 258 ; Meyer, P. Z. S. 1894, 
p. 83, pi. vii.; Forbes, Monkeys, ii. p. 79, 1894. 

Loc, Congo. 

Meyer’s description of this species is so full and exact that no 
repetition of it is necessary. The characters are also well shown 
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in the plate in the ‘Proceedings of the Zoological Society ’ for 
1894. 

The exact locality of the type was not known ; but in August, 
1904, a beautiful example of the species, obtained by Mr. J. D. 
Hamlyn in Brazzaville, on the Congo, whither it was brought by 
natives, was deposited in the Zoological Gardens by the lion. 
Walter Rothschild. 

Dr Forbes quite correctly placed this species in the same eatogory 
as (\ yrayi . In this he has been followed by Trouessart. 

The most distinctive characteristics of the species are:—the 
extension of the white brow-band laterally as far as the ears ; the 
reddish-brown colour of the hind legs from the hip to the ankle, 
the hairs of this limb, however, are distinctly speckled with black; 
the presence of an ill-defined dorsal blackish band and of a con¬ 
siderable quantity of yellow in the hairs on the sides of the body 
and on the belly, and bordering the white of the inner side of the 
limbs. 

Cercopithectr ({Ravi Fraser. 

Subsp. ora vi Fraser. 

Cercopitheeas yrayi Fraser, Cat. Know si. ('oil. p. 8, 1850; 
Matschie,SB. Ges. nnt. Fr. Berlin, 1895, p. 214 ; Forbes, Monkeys, 
ii. }>. 77, pi. xxiii., 1894 (bibliography). 

VercopithecuK erxlebeni Dahlb, <fe Puch. Rev. Mag. Zool. 1856, 
p. 96. 

Brow-band greatly developed and extending backwards on to 
summit of head as a pair of whitish patches, separated mesially by 
a narrow aim of blacker hair. A broad black band across the 
temple. Cheeks speckled with greenish yellow and black. Ear- 
fringes long, yellowish red, standing boldly out against the hick- 
ground of the head and neck. Dorsal surface uniformly rusty 
red nearly all over, jet-black on sacral region, yellower on nape of 
neck; the sides sometimes greyer (in the male); anna black 
externally ; legs greyish, speckled down to ankles ; hands and feet 
black. Tail mostly black, reddish in its basal half below. Under 
side from chin to pubic region and inside of limbs rufous yellow. 

Loc. Tiie British Museum has specimens from the following 
localities: —Efulen in the Cameroons (6 r . L . Bates , 96.5.20.1); 
Benito River, Congo (G. X. Bates , 0.2.5.4 6); Gaboon (Layfaize, 
80.6.7.2). 

Pousargues, who, perhaps rightly, regarded (-. poyonias , <'. 
erxhbeni , and C. nigripes as synonyms, and at most as representing 
local races, records specimens from various places in the French 
Congo, namely from Ogou6, Mayumbe, Bangui, and Ouadda, Upper 
Oubangui. With the exception of the specimen from Mayumbe, 
none of these showed traces of black on the back. 

Pousargues and Trouessart reject the name yrayi for this 
species, alleging that no description accompanied its first publi¬ 
cation. This is an error. Fraser gave a good though brief 
diagnosis of the species in the work cited above. 
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Three adult specimens from the Benito River taken at sea level, 
20 miles from the coast, gave the following measurements in the 
flesh : * 

(S. Head and hotly 525 mm., tail 750 mm. 
c?. ,, ,, 870 ,, 

V- v 440 „ 785 „ 

According to Bates the Kang name is “ Shuiiie.*' 

Judging from some skins, without definite locality, in the col¬ 
lection of the Zoological Society, the under side and inner surface 
of the limbs art 1 much whiter, in some eases, indeed, almost, 
nntinged with yellow in immature forms. 

Suhsp. xiuilfl’KH I >u Chaillu. 

( V/y opithecttH nignpes Du Chaillu, P. Host. N. H. Soc. \ii. 
p. 300, 1800. 

/j'tc. (lahoon (/>e Cfttiillt ', <>1.7.29.10 in B.M.). 

The single* skin of this form that the British Museum possesses 
is only distinguishable from typical representatives of (\ gragi % as 
exemplitied by the specimens from the Benito River, bv the 
greater amount of black over the bimbo-sacral area, In this par¬ 
ticular (\ ttigripex is nearly interim alia te liet.ween the typical 
(\ (/nt//i and (\ poyoninx ; but in the latter the black shield is 
sharph defined along its edges and relatively much longer as 
compared with its w idth. 

CuKcormnii rs i’ogomas Bennett. 

Cvrwyrithectts poyomax Bennett, I 1 . Z. S. 1833, p. fl7 ; and of 
most subsequent authors. 

Allied to (\ ffrat/i. No lateral whit** or yellowish-white stripe 
on the head above t lie temple-stripe. Head, neck, shoulders, foie 
legs, and sides of body speckled yellow and black, with more grey 
in the hair on the sides of the body than on the shoulders. The 
entire dorsal area behind the shoulders covered with a broadband 
of jet-black hair, imperceptibly blending with the speckled hair of 
the shoulders in front, but \ory sharply defined from the greyish- 
sjackled line of the sides of the body. Outer side of thighs 
greyish, tinged with yellowish red. The entire undersurface and 
the inside of the limbs are rusty red. The basal half of the tail 
is red beneath, black al>ovc, and the terminal half is wholly black. 

Loc , Exact locality unknown. Said to be Fernando Po. 

The above-given description is taken from two flat native- 
prepared skins in the British Museum. They appear to agree 
with the example descrilied by Bennett, a very young thick-coated 
specimen mounted in the British Museum, except in the definition 
of the dorsal black area. In Bennett’s specimen the shield is 
smaller and only sharply defined on the sacral area. 

Pousargues records a specimen referable either to typical 
V. poyonias or to C. grayi nigripes from Cette Cama. 
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The L’HOESTI-oRorp. 

This section, containing the single species ( \ I'/weali, resembles 
(\ opistho8tictHs of the Leucampyx-section in the blackness of the 
legs, shoulders, and belly, and in a lesser degree of the head. The 
rufous dorsal area, on the other hand, recalls the Allw>gularis-group. 
From the latter, however, as well as from all the species of the 
Leucampyx-section, it differs entirely and resembles the typical 
C, crtkiops of the JEthiops-section in the upward direction and 
snow-white colour of the longish cheek-hairs. The white throat 
and wdnskers, as well as the direction of growth of the latter, and 
the thickish clothing of black hair on the nose suggest affinity 
with C. erythrogaster. 

Oeroopith ecus l’jioesti Keister. 

Subsp. l’hoesti Sclater. (Plate XLI. fig. 2.) 

Cercopitheeus Vhoesti 1\ L. Sclater, l 3 . Z. 8. 1898, p. 58(1, 
pi. xlviii.; Matschie, SB. (ies. nat. Fr. Berlin, 1905, pt. 10, 
pp. 262 264. 

Face (dry skin) block; nose thickly, lips more sparsely clothed 
with black hairs ; area of face below' the eye clothed with a mixture 
of short black and white hairs, which posteriorly become longer 
and run up over the wdnskers. The latter white, long, and 
directed upwards and backwards to form a thick fringe between 
the face and the ear, partially concealing that organ and continued 
on to the sides of the neck behind it. The throat and posterior 
halt of the iuterramal area white like the cheeks, the white con¬ 
tinued posteriorly in a narrow point as far hack as the mamma 1 . 
Summit of head black, hut the whole of its median area, like* that 
of the nape of the neck and the sides of the area between the 
shoulders and the sides of the body above the belly, speckled with 
greyish white. On the middle of the area between the shoulders 
begins a band of hairs speckled black and orange-red, which 
gradually expands posteriorly over the costal and lumbar regions 
and dies away upon the hip and towards the root of the tail, the 
orange-red in the hairs being in these places replaced by grey. 
Tail for the most part grey speckled with black, its distal third 
blacker, quite black at the end ; also about four inches of the 
under side at the base black. The shoulder and fore limb, the hip 
and the hind limb jet-black outside and inside. The entire ventral 
surface black with a tinge of brown from the clavicular region to 
the anus, with exception of the above-mentioned white median 
angular area on the fore part of the chest. 

Loc. Chepo or Tschepo in Congoland. 

A single adult $ (type) from the above-mentioned locality, 
wdiich lived in the Society’s Collection from July 1898 to March 
1902. 

Unless the specimen changed considerably in colour during 
captivity, which is not impossible, the original description is inexact. 
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l)r. Kelater, lor example, applied the term u cinereous” to the 
1 jelly, limbs, and tail, the tail being said to be blackish below. 
The tail is, as a matter of fact, heavily speckled with grev 
throughout the greater part of its length, being greyer below than 
above, except at the base and apex, and the limbs and belly show 
no trace of grey speckling to account for the epithet u cinereous.*’ 

According to Matschie there is a specimen of this Monkey from 
Tsehepo in the Tervuereit Museum. 

Nubsp. thomasi Matschie. 

('ercojntherns thowani Matschie, SB. (m*s. nat. Fr. Berlin, 1905, 
p. 202. 

So far as 1 can determine from the description, this form, to 
which Matschie gives full specific rank, differs from the typical 
form in being chestnut-red above, in having a much more distinct 
ha ml of greyish-white hair below the eyes, and in the extension 
of the white on the chest to alsmt the middle of the sternal area. 

Loc. East shore of Lake Kivu lietween Lakes Tanganyika and 
Albert Edward. 


The ERYTH IK >0ASTETUniour. 

( V.itcoriTHEors kkyth rocs aster limy, ( Plate XLI. fig. 4. 
Text-fig. 185, p. 710.) 

(■n'copithecn# erythroymter Dray, P, Z.S. 1800, p. 169, pi. xvi.: 
id. Cat. Monkeys Brit. Mus. p. 128. 1870; Murie, P. Z. >S. 1866, 
p. ,‘180; Sehlegel, Mus. Pavs-Bas, vii. p. 69. 1876; P. L. Sciater, 
P. Z. S. 1893, p. 252; Matschie, SB. Des. nat. Fr. Berlin, 1893, 
p. 226 ; Pousargues, Mem. Soc. Zoo). Fr. vii. p. 71, 1894 ; Sola ter. 
P. Z. S. 1894, p. 1; Follies, Monkeys, vol. ii. p. 46, 1894; 
Pousnrgues, Bull. Mus. Paris, iii. p. 52, 1897, 

Skin of face round eyes bluish grey, lips and chin pinkish grey. 
Nose clothed with black hairs, which, at least in some cases, appa¬ 
rently turn white in the adult. Drown of the head speckled 
golden green and encircled with a continuous black brow, temple, 
and parieto-occipital strijie. Below the temple-stripe a conspicuous 
greyish-speckled patch close to the face, and beneath the latter a 
smaller black patch near the comer of the mouth, which is con¬ 
tinued backwards and upwards in the direction of the ear. The 
area of the cheek lielow this and the throat covered with a thick 
mass of longish white whiskers. The entire dorsal surface uni¬ 
formly coloured blackish speckled with yellow, darker than the 
head. Outer side of fore limbs with evanescent speckling, nearly 
black ; hands blacker; of hind limbs blackish grey but speckled ; 
feet black. Upper side of tail like the back; under side greyish 
white; chest and belly rusty brown; inside of fore legs blackish 
grey ; of hind legs greyish white, 

Loc. Lagos (sec. Pomargms ). 

This species was based upon a young specimen showing no trace 
of the white nasal patch characteristic, as was afterwards shown, 
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of some adults. In 189d Nclater, to whom only the young was 
known, classified the species in his “ melanoehirinc " section ; but 
in the same year Matschie pointed out its affinity to the “spot 
nosed’* group. This observation was eorroliorated in 1894 and 
again in 1897 by Pousargues, who added to our knowletlge of the 
species the fact that the nasal field is completely naked in the 
young individual and covered with white hairs in some adult 
examples. In the type specimen, ns asserted by Selater, the area 

Text-fig. 185. 


v•'■•niv 



CerrojtifheniH erytlmp*faster <*ra>. 

(From a h]ieciim i ii li\ing in the Society’s Garden*.) 


in question is clothed with black hairs with whitish bases. Hence 
it seems probable that the condition of this specimen represents a 
stage intermediate between that of the naked-nosed young and of 
the white-nosed adult observed by Pousargues. Thera is, how¬ 
ever, an example (text-figure 185) now living in the Hardens which 
appears to be almost or quite adult and the nose is jet-black. 

Pousargues placed this species inclose proximity to C. petaurista, 
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which is probably its nearest ally, as is shown principally by 
the arched inferior cheek-stripe and the extension of the white 
of the chin and throat up to the ear forming white whiskers. 
The differences between the species are, however, very marked, 
especially in the redness of the belly, the very conspicuous grey 
patch on tin* cheek adjacent to the face, the blackness of the nose 
until maturity or old age is reached, and the marked difference in 
colour between the under side of the body and the inside of the 
limbs in (f t nfthro(jaxt* , r. 


The PETA l T RlSTA-oitorr. 


1\hiuostu'ltts Troues.s. 

Skin of face round the eyes slate-blue or blackish ; of lips pale 
bluish grey. I’sualh, probably always in the adult, a distinct 
black brow-band continuous with a black band extending across 
the temple on ouch side backwards to the ear. Area l>etwoen the 
eyes with a strip of black hair, which expands on the nose* and is 
confluent with a large cordate white patch narrowing below' 
betw een the nostrils and 1 ransverse, com ex, or mesiallv emarginate 
above. Dorsal surface from occiput to tail almost uniformly 
coloured, black speckled with greyish or reddish yellow. Ventral 
surface from chin to pubic region white or greyish white, paler 
on inner than on outer side of limbs; pale area on inner side of 
upper arm sharply contrasted with the darker tint of the outer 
side. Lower surface of tail pale, at least in its proximal portion, 
and sharply defined in colour from the upper surface. 

JHtttr. From Liberia and Angola eastwards up the Congo 
Valle\ to (Uganda. 


AV// to thr Species (not Softspecies. 


a. White of tlu* throat extending upwaid> on to tin* check 
almost to the level ot the top of the eai. the hairs growing 
upwards and barkwaids and bordered by an upwardh - 
arched black stripe running from the upi»er lip beneath the 
ear : arms sjavkled to the wrist 
L . A black band, more or less develop'd, crossing tin* back of 
the head; no distinct patch of greybh-j el low hair on the 
cheek ln*low the eye 

b‘. No hlack hand crossing, the back ot tin* head, a distinct 
patch ot greyish-Ncllow hair on the cheek hclow the e\e . 
o'. White of the throat not extending up on to the cheek: the 
lours, lit least ot the low«*i portion of the cheek, grow ing 
downwards and backwards, arns black to the wrist, 
c. Flairs of the cheek vellowbh or whitish nod marked ot! 
from those of tlu* throat by a more or less well-defined 
black stripe running straight backward* from tlu* upper 
lip hmieath the ear 

tt. Black striiH* crossing the lower jioition ot the cheek 
broad and expanding on the face adjacent to the upper 
lip; hairs on ears red 

</', Black stripe crossing lower portion of cheek narrow and 
fading away towards the corner of the month ; hairs on 
ears white 

c. Hairs on the cheeks speckled like those on the top of the 
head; no inferior stnpe on the cheek .... 


petaunsta. 

Nubsp. pi taunsto. 

Sub*p. hnUtkoferi 


a scam us. 

Suhsp. usranius 

Snbsp. schmuifi. 
sitjnatu*. 
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CercopithecuS petaurista Sehreber. 

Rubsp. petaurista Rchreb. 

Simia petaurista Sehreber, Saug. i. p. 103, pi. xix. B, 1775. 

Cercopithecus petaarista Erxleben, ami of subsequent authors. 

Cercopithecus fantiensis Matsehie, SB. <*es. nat. Fr. Berlin, 
1893, p. 64. 

Brow-band and temple-band well developed, the latter extending 
round the back of the head as a parieto-oecipital stripe. The 
anterior part of the cheek and the adjacent area of the face down 
to the comer of the mouth continuously clothed with jet-black 
hairs. Some little distance behind the corner of the eye on the 
temple there is a whitish stripe, which runs obliquely backwards 
and downwards beneath the ear; and underlying this there is a. 
conspicuous black stripe, which passes downwards and backwards 
from the black anterior portion of the cheek on to the side of the 
neck. The white of the throat runs up on the cheek considerably 
above the corner of the mouth as high as a point on a level with 
the bottom of the ear, the hairs being directed obliquely upwards 
and backwards. The black hairs of the cheek just in front of 
this uprunning white area are also directed upwards and back¬ 
wards. The top of the head, the neck, shoulders, back, and 
limbs speckled, the head, neck, and limbs being yellower or greener 
and distinctly less red than the back. The tail speckled through¬ 
out above ; greyish white below. 

Loc. Gold Coast: Sekondi (in Zool. Roe., J)r. Caret*') ; Rio 
Bon tag, Cape Coast (type of fantiensis). 

Subsp. buttikoferi Jent. (Plate XL. fig. 6.) 

Cercopithecus buttikoferi Jentink, Notes Ivey den Mus. viii. 
p. 56, 1886. 

Distinguishable from the typical form C. p. petaurista by the 
characters indicated in the key, namely by the absence of the 
parieto-oecipital black band and the presence of a patch of 
greenish speckled hairs on the cheek adjacent to the face just 
below the eye. But since some examples I refer to ( r . p. petaurista 
have indications of this last-mentioned patch, and since the black 
parieto-oecipital band varies greatly in the degree of its develop¬ 
ment, these two featiu*es must be regarded, 1 think, as of sub- 
specific value. It may l>e added that Dr. Jentink does not 
mention the presence of the pale facial patch in his description of 
C. bnttilcoferi*. It is, however, present in all the examples that 
I refer to this form, and was, I presume, overlooked as a distinctive 
feature when the original diagnosis was compiled. 

Loc . Liberia. 

* Sir H. H. Johnston possibly detected this difference, for he says that 
C. buttikoferi differs most markedly from <7. petaurista in having a long white 
mark over the ridge of the eyebrows, stretching from the bridge of the nose right 
across the face to below the ear (‘ Liberia,* ii. p. 079). This description, however, 
does not fit examples of this Monkey I have seen. 
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CeRCOPITHECUS ASCAXIES Alld. 

Subsp. ascanies A ml. (Plate XL. fig. 5. Text-fig. 186.) 

Simla ascauius Audehert, Hist. Nat. Singes, fain. IV. sect. ii. 
pi. xiii., 1799. 

Cercopitheeus melanoqenys Gray, Ann. Mag. Nat. Hist. xvi. 
p. 212. 1845; id. P. Z. S. i«49, pi 7, pi. ix. fig. 2. 

(*ercopithecus h is trio lieiclienbacJi, A (ten, p. 106. pi. xviii. 
figs. 256 257. 1863. 

(Ercopithecus picturalus Santos, Join. Sei. Lisboa, xi. p. 98, 
1886. 

Text-fig. 186. 



Cercopitheeus as canius And. 

(From u young specimen living in the Society’s Gardens.) 

At once distinguishable from (\ petanrista petaurista and 
0 . p, buttikoferi by the colour and arrangement of the hair on the 
cheek. There is typically a black brow-band extending across the 
forehead and hick wards to the ear, but not over the back of the 
head. Beneath this, in front of the ear upon the cheek, there is 
a large patch of yellowish-white hair arranged radially in a whorl, 
and below this whorl a large black stripe extends from beneath 
the ear, where it is thinnest and palest, forwards on to the sides 
Proc. Zool. Sck\ —1907, No, XLVIIT. 48 
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of the face between tlie corner of the mouth and the eye. Hairs 
on the ear pale red. Fore leg blackish, only sparsely and faintly 
speckled. Hind leg also blacker than in (\ peta arista. Tail red 
above and below in the distal three-fourths of its length, whitish- 
grey below at the base, and for a couple of inches above at the 
base the same colour as the back. 

Loc. The Congo ; Oubangui and Adima (Poasaryucs) to Angola; 
Encbge, south of Bemba* ; Quinipampala {Santos). 

I have seen several young examples referable to this species, 
but for none of them was it definite locality known. All were 
imported by dealers and deposited in the Cardens by the Hon. 
Walter Rothschild. They exhibited considemble variability in 
the width of the black stripe on the cheek, and also in the Mtrijie 
crossing the brow and temple. In typical ( '. melaaoyenys the whole 
area of the cheek between the eye and the corner of the mouth is 
black, and the brow and temple-bands are well defined. In the 
Zoological Society’* Collection there is a skin, dated 14.8.1900 to 
21.7.1901, which very nearly agrees with this; but in a small 
example now living in the Gardens the black aim below the eye is 
interrupted by a conspicuous patch of yellow-speckled hair, reducing 
the extent of the black area, and the temple-band is hardly 
developed. In another that died about eighteen months ago the 
black band was still further reduced both in length and width, the 
temporal and brow bands were practically absent, and the nose- 
spot was tinted with yellow. These facts indicate the probability 
of the existence of two or more unnamed subspecies; and since 
the specimens are intermediate between typical examples of C. as- 
caaias and of C. schmidti , they have influenced me in concluding 
that the latter form is an East African subspecies of the former. 
Were it not for the presence of red instead of white hairs upon 
the ears, I should have been in doubt to which of the two forms 
to refer the above-mentioned specimens. 

Subsp. SCHM1DTI Mfttseliie. (Plate XL. fig. 4.) 

Cercopithecns schmidti Matscliie, Zool. Anz. 1892, p. 1(51 ; 
P. L. Sclater, P. Z. S. 1893, p. 245, pi. xvi.; Johnston, Uganda, 
i. pp. 363, 364, and p. 421, coloured plate facing p. 364. 

Differs from the typical form of C. ascanim in having a fringe 
of long white hair on the ears, and in that the hairs on the cheek 
adjacent to the face beneath the black temporal stripe and back- 
wards beneath the ear are greyish yellow and weakly annulated 
apically; they are directed downwards and forwards or backwards 
(in dried skins), and form a thick crest with the hairs of the aim. 
below, which grow obliquely upwards and backwards from the 
corner of the mouth and, being thickly annulated with black, form 
a dark stripe extending beneath the ear to the neck. None of the 
examples that I have examined have, on the cheek, the distinct 
radiating whorl of yellowish hair noticeable in typical (\ ascanim. 


Monteiro, P. Z. S. I860, p. 112. 
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In the British Museum there are specimens of this local race 
from the following localities: Uganda (F. J. Jackson , 99.8.4.1 ; 
('apt. II. •/. Xadorin', 98 10.10.1); Port. Alice (//. H. Johnston , 
1.8.9.10); Manyemn (/incite ( f o!L, 9,*1.1.1.1); Buniba, Upper 
Congo 'apt. Wei/ns, 1.5.4.1). 

(^EHroriTHW \ s sionatls Jentink. (Platt* XL. fig. M.) 

(Vrcopith ecus martini P. L. Sclat-er, P. Z. S. 1884, p. 176, 
pi. xiv.; 1895, p. 245 (tme Wuterh.). 

(Jnxo/nthrcns xiyntita* Jentink, Notes Leyden Mils. \iii. p. 55, 
1880 ; Pousargues, Ann. >Sci. Nat. (8) iii. p. 200, 1890. 

A well-marked species of this group anti most nearly allied to 
('. ascanins sc/unidti , but distinguishable at once by the colour 
and direction of growth of the hairs on the cheek. The black 
brow- ami temple-bands are well developed. The area of the 
cheek Iveneath the latter, down to a line on a. level with the corner 
of the mouth, is covered with hairs speckled greenish yellow and 
black and of flu* same colour as those on the top of the head, and 
directed obliquely downwards and backwards. Low* down on the 
cheek they gradually blend with the white of the throat. On the 
anterior part of the cheek adjacent to the upper lip there is a 
single rather conspicuous black patch. Hairs on ear white. The 
top of the head and the neck are uniformly speckled yellow and 
black ; on the back, and especially on the lumbo sacral area, the 
colour is more rufous than anteriorly. Lastly the tail is not 
red. but, coloured like that of (\ js taarista. 

Lor, W. Africa (exact locality doubtful). 

In the collection of the Society there is a single skin I refer to 
this species. Jt, is ticketed Fernando Po, and belonged to a 
female that lived about ten years in the Hardens, since it l>ears 
the dates 19.2.84 to <>.4.94. This is the example that ])r. Sclater 
descril>ed and figured as Cercoplthecux martini Waterhouse. An 
examination of a co-type of the latter in the British Museum 
proves this identification to he erroneous, as Pousargues supposed. 
If Pousargues, however, had seen a specimen of C. siynatus 
and had been acquainted with ('. hnttikoferi , he would probably 
have given a different classification of the Ithinosticti ” from that 
which is printed in his excellent essay on the Monkeys of the 
French Congo. 


The CEPHVK-uRorp. 
fthiuostictas Troucss. (in part.). 

Resembling the typical species of the Petaurista-group in the 
politically uniformly sjwkled colouring of the head, dorsal area, 
and sides of the body, and usually in the presence of a black brow- 
band extending backwards to the ears, and of a second black 
stripe separated from the former by a patch of yellowish hair, anti 
running from the region of the upper lip for a varying distance 

48* 
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backwards towards flu* lower edge of the ear; but having the 
throat, chest, belly, aud the inside of tlie limits, at least proxirnally, 
dark ashy grey and not white or greyish white. Nose-spot, 
when present, subquadrate or diamond-shaped. 

])i$tr. W. Africa : Benin. Cameroons, aud ('on go. 

Key to the Specie*. 

«. UpptT lip \\itli a moustache of short black hairs underbill# a clear 
pale blue transverse stripe; chin black; nose naked or clothed 
with jade pubescence; no black brow-band rephus. 

o'. Upper lip with black hairs only towurds the corner of the mouth ; 
no blue stripe; chin pale (?flesh-coloured); nose with distinct 
patch of red or white hairs; a distinct black brow -band. 
h. Nose-patcb red; ear-fringe red; no occipital stripe; some black 
below elbow r ; legs greyish black, darker than hack; tail red, 
except abo\e at base entlhrotis. 

h*. Nose-patch almost wholly white, ear-fringe white; an occipital 
stripe; urms and legs gre\, speckled, paler than dorsal surface; 
tail red in its proximal half beneath sefaten. 

Oercopithei*i;s cEPiirs Linn. (Plato XL1. 11 g. ,‘L 
Text-fig. 187. p. 72X) 

Simia Cephas Linn. Syst. Nat. i. p. ,*h), 17OB. 

Cercopithec}is cephns of most subsequent authors. 

Fare bluish slate-grey, with a brilliant whitish-blue stripe on 
the upper lip beneath the nostril extending obliquely outwards 
from the middle line. Beneath this a moustache of black hairs 
borders the lips, and expanding externally merges with the* black 
hairs clothing the lower part of the cheek close to the face. Some 
black or blackisli hairs also on the chin. Nose naked or clothed 
with pubescence, which never forms a very definite pitch. Hairs 
on the cheek directed obliquely downwards and backwards; 
those just beneath the temple-stripe clear yellow, except close to 
the ear, where they are annulated. Beneath this patch the hairs 
are strongly annulated black and yellow, the black predominating 
near the face. Jlairs on ear yellowish white. On the upper side 
of the head the pule annuli on the hairs are greener than those on 
the body, which are almost rusty red. On the outside of the 
limbs, too, the hairs are speckled, but the d.a-k element is 
dominant, making them darker than the body; hands and feet 
black. Tail variable in colour, mostly coppery red or coloured 
much like the back above and grey lielow. 
hoc . Congo aud Gaboon. 

The specimens of (!. cephuR that 1 have seen may be referred to 
two categories characterised by the colour of the tail, which is red 
in the one and the same colour as the body in the other. 1 do 
not certainly know w hat value in taxonomy this feature possesses. 
It was well known to Pousargnes *, who pointed out that of the 
series of ten specimens in the Paris Museum all have red tails 
except three,which came respecti vely from I)oume-Ogowe(? Donnie 
on the Ogoue) and Mayumba, near the ocean (? sea-level), all 


Ann. Sci. Nat. (8) iii. p. 211,1890. 



1907.] 


monkeys of the u exits < ekcopitueces. 


723 


lieing adult female*. The others were ;m adult male from 
Sainki tta-Ogowe (? Samkitta on the Ogoue); a very young specimen 
of doubtful sex, a semi-adult male, and an adult female from 8a,n 
Benito ; an adult male from Ogoue ; and two adult males from the 
Forest of Mayumha. That the difference is not attributable 
either to age or sex, is ]>ro\ed by the fact that all the specimens 
known from the Benito River and San Benito in the British and 
Paris Museums, whether old or young, male or female, have the 
tail red. Moreover, Pousargues lays stress upon the fact that all 



(Vn ofnthccus <*</>/; tt.v Lin*:. 

(From a young “ptvimen Ihing in the Society \ (iardens.) 


the specimens known to him with tails coloured like the body 
were females. But in the British Museum there is a male 
specimen, just adult, as shown by its teeth, in which the tail is also 
coloured in that wav. This example is ticketed Gaboon (Laglaize 
Coll , 80.0.7.3).” In addition to this, there are two skins in the 
collection of the Society, ticketed W. Africa, which resemble 
the alxwe-mentioned Gaboon specimen in the similarity in colour 
between the tail and the body. They also resemble it, and differ 
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from the examples of C. Cephas from the Benito River, in having 
a thick fringe of yellowish-white hair upon the ears, and m 
having a greater quantity of black in the hairs on the crown of 
the head. 

Pousargues did not admit that any systematic importance was 
to be attributed to the absence of red in the tail. But his series 
of skins does not establish the fact that the two forms occur 
together in the same locality. If that were the case, 1 think one 
woidd be compelled to assume, from the available evidence, that 
C. cephns is dimorphic with respect to the colour of the tail. It. 
may be so; but, }>ending the establishment of this conclusion, 
and in consideration of the possibility of the character being 
correlated with a difference of distribution or habitat, 1 think it 
should be nominally emphasized, and the two forms be known by 
distinct names until their identity has been fully established. 

That the name cephns must be assigned to the red-tailed form 
is proved by tin* original diagnosis of Linn a* us, which says: 

“ cat (dm medietas ultima ex rufib Jlare see ns .... can da a pice 
ferruginea .” 

The two may be contrasted as follows : - 

a. The tail, at least in its distal portion, copper} red above and below; 

hairs on the ear white . Subsp. cephvn. 

a'. Basal portion of tail the same colour as the sacrum above and 
greyish below, becoming gradually darker distally; a thick fringe of 
yellowish hairs on the ear Subsp. cephodes. 

I regard as typical (cephns some examples in the British 
Museum, two males and two females from the Benito River, 
Congo, and one female from Como River, Gaboon, collected by 
Mi*. G. L, Bates. All are adult, and although taken practical!* 
at sea-level, they have remarkably long and thick coats. Two 
females, shot in June and July, are more richly coloured than one 
shot in December, and are perhaps a little longer in the coat. 
A male killed in October is long-coated and coloured like a female 
killed in Jline. 

The Benito River specimens give the following measure¬ 
ments 

cf . Head and body 580 mm., tail 780 mm. 

2- „ 475 „ „ 070 „ 

2. „ „ 400 „ „ 720 „ 

2- „ 495 „ „ 090 „ 

The type of C. c. cephodes is the above-mentioned sj>eeimen, a 
subadult male, in the British Museum, ticketed “ Gaboon (Laglaize 
Coll., 80,6.7.3).” The total length of the head and body of the 
dried and twice made-up skin is 413 min., and of the tail 
575 mm. I have seen other examples of this subspecies living in 
the Gardens. One was brought by Mr. Hamlyn from the forest 
between Loangc and the Gaboon. In addition to these there 
are tw'o skins in the collection of the Society. One of these 
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belonged to the animal that lived in the Gardens from August 
1887 to January 1893. It must, therefore have been at least 
aWit six years old. It differs from the t\pe in being less 
yellowish red on the back, and in having the fore and hind limbs 
and tail much greyer. The second resembles the first, but is 
smaller and less vhidly tinted. In both these menagerie- 
specimens the nose and interocular area are quite naked. In the 
type, on the contrary, the nose is covered with greyish pubescence. 
♦Similar pubescence, moreover, is observable in varying quantity 
upm the noses of the British Museum examples of (\ cephns 
c^phus. Tt has been stated by Pucheran (Rev. Mag. Zool. 1857, 
p. 195) and by Pousargues (Bull. Mus. Paris, iii. p. 52, 1897) 
that in the young of C. cephns the nose is covered with a diamond- 
shaped patch of hairs. This statement is not lxnue out by all the 
young examples that 1 have seen. 

(Jkkcopitheci s EfivrnuoTJS Waterh. (Plate XLJ. fig. 5.) 

('ereopitheens erpthrotis Waterh. P. Z. S. 1838, p. 59, and 1841, 
p. 71 (and of subsequent authors). 

The essential characters of this species are stated in the a1x>ve- 
given key (p. 722). 

Lor. W. Africa : Fernando Po and Cameroon*. 

Pousargues classified this species with his Ascanins- section of 
the Rhinosticti; but 1 think there is no doubt that its affinities 
lie with ('. cephns, which that author excluded from the Rhino¬ 
stieti, 

CkIU O PITH ECUS 80 LATER I Poe. 

(\ereopitheens sclaieri Poe. P. Z. S. 1904, pp. 433 438, fig. 87 
(in text). 

The characters of this species are described and its affinities, 
discussed at length in Ihe piper cited above. 

Loc. W. Africa: Benin. 

The *ETH10P>S-group. 

(\ereopitheens Er\l. (s. Chloroeebns+ Cynocebus Gray. 

Face and ears black, very rarely pale and mottled with dark 
pigment, sometimes with white hail’s on the lips. Head and 
upper side of IhhIv fairly uniformly speckled black and grey, 
yellow, or veiy rarely red. Outside of both fore and hind limbs 
also speckled and never darker, very generally lighter than the 
body. Tail mostly the same colour as the body, the end some¬ 
times black or yellow. Whiskers, except in C. mgroriridis , 
directed upwards. Under side and inside of limbs pile. 

IHstr. From Sierra Leone to Abyssinia, thence southwards to 
Cape Colony. 
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Key to the Species. 


a. Whiskers dusky olive, almost the same colour as the top of the 
head, though less yellow, directed backwards, with scarcely a 
trace of upward trend 

o'. Whiskers, at least on the lower half of the cheek-, white or 
yellowish, and quite differently coloured from the top of the 
head, with marked backward and upward trend. 
b. No distinct white brow*band ; yellow whiskers with a parting 
or whorl in front of the ear, half running up in front of 
that, organ and half backwards beneath it, the ear being 
wholly exposed 

b'. A white brow-band; no parting in whiskers, the long hairs 
of which run backwards and upwards, so a- to conceal the 
ears if long enough. 
c. Tail shorter than body 
c '. Tail longer than body. 

d. Prevailing colour of dorsal surface chestnut-rod, speckled 
black 

d'. Prevailing colour of dorsal surface yellowish, greenish, 
or grey, speckled black. 

c. A considerable but varying quantity of -ilky-wbite 
hairs on the lips and chin; scrotum slate-blue. 
f. Whiskers long and white, sharply defined in colour 
from the top of the head ; a tuft ot hairs at root 
of tail 

f. Whiskers short and grizzled abo*e, where they 
blend in colour w ith the top ot the head ; no tuft 
at root of tail 

<?'. Face sooty black, no silky-white hairs on lips or chin. 
<f. Whiskers rather sharply defined in colour from 
the top of the head; a tuft of hairs at the root 
of the tail on each side; no ltd at root of tail; 
scrotum slate-blue, hands and feet grey, end of 
tail yellow 

g’. Whiskers blending in colour with the top of the 
head; no tuft on each side of the root of the 
tail, which is red below; scrotum turquoise- 
green ; hands, feet, and end of tail black or dusky 
in adult 


uiyvoi'ividig. 


saltmns. 


djanidjamensis. 


matsclriei. 


ntf/iiops. 


ri/nontrus. 


tantalus. 


pygerythrns. 


On account of the brevity of the descriptions of C. malschiei 
and C. djamdjameitsis, 1 have been compelled to place them 
in the above-given key in such a manner that no clue to their 
true affinity is supplied. They are probably offshoots either of 
C. cethiops or (J. pygerytkrus . It would perhaps have better 
expressed the affinities of the last four species if C. tantalus and 
C. cethiops had been put under one heading, and C. cy nos tints and 
C. pygerytkrus under another. 


Cercopithecus sabasus Linn. (Plate XLII, fig. 1.) 

Simla sabeea Linn. Syst. Nat. ed. 12, i. p. 38, 1706; Sehreber, 
Saug. i. p. 100, pi. xviii., 1774; Audebert, Hist. Nat. Singes, 
fam. IV. sect, ii., 1799 (in part.; me fig. iv.). 

Cercopithecus sabcea Erxleben, Syst. Regni Aniin. p. 33, 1777. 
Le Gallitriche, F. Cuvier, Hist. Nat. Maznm. i. pi. iv., 1819 
(Cercopithecus sabmus in the Tabl. Gen. et Method, p. 1, 1824). 
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(*ercopithec.H* mhtvtus Wji^kt, Martin, Afatschie. and other 
authors. 

Chlorocrbtts sat whs (Imv, Cat. Monkeys Brit. Mus. p. 25, 
1870. 

Cercopiihenrs »n*nirri Js. Geoffr. St. IL, C.Il. Arad. Sri. xxi. 
p. 874, 1850; id. Oat. Method. Mamin., Primates, p. 23, 1851; 
id. Arch. Mus. v. p. 539, pi. xxvii., 1851. 

('ercopithficn h cullitrirhus Jn <ieotfr. St. H., Cat. Method. Mamin., 
Primates, p. 23, 1851 ; and ot Reichenbnch, Kclater, Forbes, and 
most, l-erent authors. 

Fare and lips black, scantily clothed with black hairs. No w bite 
brow-Lind except sometimes an indistinct one formed by the 
greyish basal portion of the hairs. Whisker-hairs yellow and 
strongly contmsted in colour with the lmii*s of the top of the head : 
their mode of growth characteristic; they run vertically upwards 
in front of the ear and horizontally backwards beneath it, so that 
the ear and a varying amount of the cheek in front of it are 
left uncovered. Colour of dorsal area of head and body greenish, 
resulting from the yellow and black annulatioii of the individual 
hairs, the varying width of the yellow annuli - of which there is 
frequently only one -causing a corresponding variation in the 
greenness of the pelage. Limb* greyer than the hick ; hands 
and feet grev, not black or brown. Tail darker than the back 
above, bnglit. yellow at its distal end ; the root of the tail 
lieneuth, the scrotal area in the male, and the pubic area in the 
female with intenser, sometimes almost rufous-yellow hairs. 
Throat, chest, and belly greyish or yellowish white. Scrotum 
slate-blue. 

Loc. Senegnmhia, Sierra Leone, and Northern Liberia. Also 
introduced into some of the Cape Verde and AVest Indian Islands, 
and still abundant at least in Barhidos, 

This is one of the commonest. Monkeys in European menageries. 

Although of recent years this species has been universally cited 
;us V. cdlitrichus , I can find no valid reason for setting aside the 
conclusion of earlier authors that saba us is its earliest specific title. 
Even if it be established that Linnaeus confused more than one 
sfiecies under that name, one of those species was certainly the 
Monkey that was subsequently described as t\ cMitrichm. 
Renee Schreber and Krxleben, who followed Linmeus, were 
acting within their rights in assigning the name saber ns to that 
species. 

Even if suborns l>e rejected, the well-known name mllitrickm 
cannot, in my opinion, be retained, because it is antedated by 
mrmrl , which, judging from Geoffroy’s figure and description of 
the type, was given to a redder form at most only subspecifically 
distinct from the type of C. caUilrichus. 
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Ceiuopitiiecus astiiiops Linn. 

Subsp. jstiiiops Linn. (Plate XLU. fig. 2. Text-fig. 188.) 

Khtiia wthiops Linn. Syst. Nat. ed. 10. i. p. 28. 1758; de Win- 
ton, in Anderson’s Zoo]. Egypt, Manun. p. 15, 1002. 
i 1 ercopithecus tjriseo-rindis Dc&in. Mamin, p. 01, 1820. 

Le (jrivet, F, Cuvier, Hist. Nat. Mamin, i. pi. vii., 1819. 
tfhma fmbriridts F. Cuv. Diet, Sei. Nat, 1821, p. 17. 

Cercopithecas prisms F. Cuv, Hist. Nat, Mamin., Tabl. (Ion. 
et Method, p. 1, 1824. 


Text iig. 188 . 



Cerropithfcvs ftthiop* iethiops Linn. 

(From a yoting specimen from Khartoum living in the Society * Gardens.) 


Cercopithecus safxms Is. (Jeofft*. St. H., C.lt. Acad. Sei. xxi. 
p.874,1850; id. Cat. Method. Manna., Primates, p. 22, 1851 (nec 
Linn.). 

Face black with some short silvery-white lmirs invading the 
upper and lower lips from the cheeks and chin. Whisker-hairs 
on cheeks wholly white, very long, growing upwards and back¬ 
wards over the ears. A distinct white brow-band passing 
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laterally into the white of the cheeks. The top of the head 
and the cheeks strongly contrasted from each other in colour. 
The head, neck, upper parks of the body, and outside of the limbs 
speckled greyish yellow and black, the general effect of the 
combination of speckling being greyish green; the outside of 
the limbs greyer than the laxly and head; the hands and feet 
also grey or becoming gradually and lightly infuscate. Tail 
greyish speckled above, white beneath throughout, sometimes 

always when t-lie kail is complete) with longer white hairs at 
the end ; at the base on each side a tuft of white hairs and white 
beneath at the root. The whole of the underside of the body 
ami the inside of the limbs white ; no red or yellow hairs on the 
pubic or anal areas. 

I Ate. Upper Nile: Abyssinia, Senaur, Kordofan. 

During recent years the name (rthiops Linn, has by almost 
common consent been applied to one of the species of Cercocebus. 
1 can find no reason, however, for doubting the correctness of 
TVI r. de W inton's verdict that it was given in the first instance 
to the species of (WcopithecoH of the Upper Nile which is usually 
cited as mbaas or griwo-rtridis. 

At the present time there are living in the Dardens three 
subndult examples that I regard as typical f \ athiops. one from 
Khartoum and two from the White Nile. Apparently referable 
to the same form are three examples in .the British Museum, 
namely, one from Senaar ( Par re yes coll. , 46.6,15.53), one from 
llenk in the Sudan (//. J/. Howler, 1.8.8.1), and one from 
Metola Shoa, 11,000 ft. alt. (IF. X. Macmillan , 6.11.1.3). In the 
last the head and laxly measure 510 mm. and the tail 600 mm. 
1 do not know whether examples of the typical subspecies ever 
have any red colouring in the hair at the base of the tail 
below. 


Subsp. ellexhecki Neumann. 

(Jercojnthecns ellenbecki Neumann, SB. (!es. nat. Fr. Berlin, 
no. 3, p. 50, 1902. 

Intermediate between (\ a. bilge Hi and C. cc. athiops from the 
Whitt* Nile. M<xst like the latter, hut the upper side deeper olive- 
yellow'. Feet and hands somewhat darker. Under side of tail 
clear grey, only the extreme tip white. 

Lae. Zuai Lake (Suksuk ami Maki Rivers). 

Two examples in the British Museum perhaps belong to this 
local race. One is a specimen identified by Gray * as C. engy- 
thittia Herm., and the other belonged to the East India Company 
and is lalxdled Ashkowa (44.9.30.15).*’ Both are much greener 
in colour than those mentioned above, tfliich came from llenk 
and Senaar. It is possible also that the two specimens in the 


* Chforocehwt envy* hit tia Hermann, (tray, Cat. Monkeys Brit. Mus. p. 2d, 1870. 
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collection of the Society, mentioned below under the name 
('• cHhiops hilgerti , should be referred here. 

Subsp. hilgerti Neumann. 

Cercopithecus hilgerti Neumann, SB. Ges. nat. Fr. Berlin, 
no. 3, p. 50, 1902. 

Reddish olive. Fore limb grey; hind limb grey from knee; 
hands and feet blackish, but the black not sharply defined from 
the grey. Tail blackish grey mixed with olive above, grey 
beneath, with white tip. Whisker-hairs long, white ; face black 
with narrow frontal band. Upper side of head mixed with black ; 
a rusty-red spot at base of tail below. White below and on inner 
side of arms. 

Loc. Webbi Schebeli (Gallaland). 

In the young there is no rusty spot at root of tail and the feet 
and hands are grey. 

In the collection of the Society there is the skin of an adult 
male specimen ticketed “ N.E. Africa, 17.fi.71 to 14.10.75,*’ 
which in most points agrees very well with the description of 
0. hilgerti , except that the upper side is thickly speckled black 
and yellow without any tinge of red. As in typical (\ cethiops , 
there is a conspicuous white tuft at the root of the tail on each 
side and the upper and lower lips are clothed with many short 
white hairs, features which are not mentioned by Neumann; and 
a young example now living in the (hardens, received from 
Mrs. W. N. MacMillan from Southern Abyssinia, belongs appa¬ 
rently to the same subspecies. There is no red at the root of the 
tail, however. This may perhaps be due to the immaturity of 
the specimen. 


Cercopithecus MATSCJUEi Neumann. 

Cercopithecas matschiei Neumann, P. Z. 8. 1902, ii. p. 143; 
id. SB. Ges. not. Fr. Berlin, no. 3, p. 51, 1902. 

Colour chestnut-red, mixed with black. Limbs pale olive- 
yellow, grey beneath ; hands and feet blackish. Tail olive-yellow 
mixed with black, pale beneath, with greyish-white tip. Whisker- 
hairs long arid white. Under side white; a rusty-red spot on the 
base of the tail. 

Loc. Ohio and Sobat Rivers. 

This form would be regarded by myself, 1 suspect, as a subspecies 
of V. ct'thiops. It certainly differs, howev* r, from that species, as 
well as from all the species of the group known to me, in its 
chestnut-red coloration. 

Cercopithecus djambjamexsis Neumann. 

Cercopithecus djamdjamen sis Neumann, P, Z. 8., 1902 ii. p. 143 * 
id. SB. Ges. nat. Fr. Berlin, no. 3, p. 5], 1902. * 5 

Colour as in C. matschiei , but paler and yellower red; hind 
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leg from the knee ash-grey. Under side sih er-grey. Tail blackish 
grey, tinged with olh e above at the base, black distally ; paler 
beneath. Whisker-lmirs short. Coat thick, forming a kind of 
mam* on the shouldei-s and fringes on the belly and hind legs. 
Tail extremely short, much shorter than the head and body 
(55 : 90). 

Lor. Mountains east of Abaje Lake (10.000-12,000 ft.). 

This mountain form differs, as Neumann points out, from all 
other species of ('ercopithecns of this group in the extreme 
shortness of the tail. Unfortunately the description of other 
characters is too brief to supply information as to the affinities of 
the species. 


Ckrcopitheoi s TANTALUS Ogilby. 

Nubsp. tantalls Ogilby. (Text-fig. 189, p. 732.) 

<'ercopithecus tantalus Ogilhv, P. Z. 8. 1841, p. 33; Matschie, 
SB. (Jes. nat. Fr. Berlin, 1893, p. 210. 

( ('ercopithecus chn/surus Blvth, J. A.S. Bengal, xiii. p.477, 
1844. 

! (’ercopithecus sahteus Reichenltach, Aft’en, p. 114. 1863 

(in part.). 

( (V reap i thee as rail it fichus Forbes, in Allen’s Nat. Lilir., 
Monkeys, ii. p. 62, 1894 (at least in part). 

(('ercopithecus so hems Pousargues. Ann. Sci. Nat. (H) iii. 
p. 224, 1896. 

Face as black as in (\ salmis and C. jnpjerylhrus ; no white 
hairs on upper lip and chin. Whiskers long, growing upwards 
and backwards and concealing or partially concealing the ears, 
the summit of the whiskers yellow, the ends of the uppermost 
hairs lightly infuscated and speckled. A distinct white brow- 
hand, marked oft* fi*oin the whiskers laterally both by colour and 
hv a narrow black streak extending backwards behind the corner 
of the eye. Whiskers sharply defined by their colour from the 
top of the head. Colour of head, dorsal surface, and of limbs* 
very much the same as in ( \ cy nos unis. Tail longer than head 
and body, l>ecoming paler at its posterior end, where in the adult 
it is as yellow as in (\ salmis ; a tuft of usually white hairs on 
each side at its base; no red hairs beneath at the base. Hail's 
round the callosities also white ; but beneath them in adult and 
immature examples of both sexes there is a patch of orange or 
rusty-yellow hairs. Scrotum in male slate-blue ; prepuce scarlet. 

cHead and body 300 imu„ tail (imperfect) 750 mm. 

Loc . Nigeria (Lakoja, Dahomey, Upper Benue River) up to 
Lake Chad. 

A large number of sfiecimens of this species ha ve been exhibited 
in the Society’s Gardens. For most of these, as for Ogilby’s 
unknown type, no locality was recorded. Recently, however, 
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specimens have been sent to the Society from the above-mentioned 
places. 

Although C. tantalus has never, I believe, been previously 
identified with certainty, 1 do not think there is any reason to 
doubt the correctness of my determination. At all events the 
description of C. tantalus applies more closely to the form to 
which T have given the name than to any other known to me; 


Text-fig. 189. 



Cercopithecm r tantalus tantalus Ogilby. 

(From a specimen living in the Society’s Gardens.) 

and 1 find it impossible to believe that so common a Monkey in 
menageries Inis escaped naming down to the present time. For 
many years there has been a stuffed example in the British 
Museum labelled “ C, calUtrickvs ”; and it was probably this 
specimen that caused Dr. Forbes to describe C. callitrichus 
( * sabatus) as having a white brow-band. (!. tantalus , as here 
identified, may be at once distinguished from (\ s alums by the 
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direction of growth of the whiskers as well as by the frontal band. 
The tuft at the root of the tail and the sharp differentiation in 
colour of the whiskers from the crown of the head point to 
affinity with C. mthiops ; but the absence of white hairs on the 
lips, the yellower whiskers, the yellow end of the tail, and 
the rusty pubic patch separate (J. tantalus from that sj>ecies. 
The alleged blackness of the face and the presence of orange- 
yellow hairs round the scrotum in the examples, identified as 
C. sabazns by Rousarguos, from the Cl rand e Brousse and the 
Kemo Rivers in the French Congo, suggest the possibility of 
these Monkeys belonging to (!. tantalus rather than to C. submits. 
And 1 think there cannot be much doubt that certain Nigerian 
Monkeys referred to (\ submits by Audebert and Reicbenbacb 
belonged to this sprues. 

In the British Museum there is a specimen of this species 
tickete 1 Jebba (G. F. Abadie , 0.2.18.1), resembling that described 
ji1m>\ h in almost every respect, except that it may he regarded as 
aged or decolorised. There is scarcely any trace of yellow in the 
whiskers, and the hairs of the dorsal area of the head and body 
are almost brownish yellow without the rich'colouring charac¬ 
teristic of those in the Society’s collection. 1 am disposed 
to attribute this difference to the fact that menagerie-kept 
examples are protected from those influences of weather to 
which wild animals are subjected. I have noticed similar 
differences between menagerie and wild-caught specimens 
of other species of this genus. It is, in my opinion, not impro¬ 
bable that (J. mthiops and C. tantalus , as here recognised, will be 
found to intergrade. I T p to the present time, however, I have 
not seen any specimen that could not with certainty be assigned 
either to one or the other of these forms. 

Sllbs]). IlL'DUETTl, nov. 

Differing from the typical Nigerian form'in having the long 
whisker-hairs much more decidedly speckled and annulated, 
some black hairs on the bands and feet near the base of the 
fingers and toes, and the hairs below the knee and elbow on the 
inner side of the limbs distinctly speckled. There is a very large 
jwiteh of almost fierv-red hairs on the pubic area. 

Lot:. Uganda : Bathyaba, on the cast shore of Lake Albert 
(J. N. Bivdgett , no. 3.2.12.1 in B.M.). 

The extension of C. tantalus into Western Uganda is a fact of 
some interest. ( f . tantalus budgetti differs from C. pi/gergthrus 
centralis Neum., its most nearly related geographical ally, in the 
pale colour of the hands, feet, and extremity of the tail, its darker, 
less green dorsal colouring, its dirtier yellow and longer whiskers, 
the presence of a black streak behind the corner of the orbit, 
limiting the brow-band, the speckling of the under side of the 
limbs distally, and in the size and brilliance of the rufous patch 
of pubic hairs. 
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Cekcopitiikcts cixoNUiu.'M Scop. (Plate XLir. fig. 3. 

Text-fig. 190.) 

Simia cynosunis Scopoli, Delie. Flor. Faun. Insuhr. i. p. 44, 
pi. xix., 1786. 

Le Malbrouek, F. Cuvier, Hist. Nat. Mamin. i. pi. ii., 1819 
(named C. a/nosunts on p. 1 of Tabl. Gen. et Method., 1824). 

Cer copith ecus cynosurus Desmarest. Mamin, p. 60, 1820, and 
apparently of most subsequent authors. 

Cercopithecns tcphrops Bennett, P. Z. S. 1833, p. 109. 

Faee usually, at all events, much less heavily pigmented than 
in other species of the gioup, being pallid, greyish, and to a 


Text -fig. 190. 



Cercopitheenn cynoxuvm Soup. 

(From a specimen living in the Kociet>'s Garden*.) 


vary ing degree patched or clouded with black, darker on the nose 
than laterally, and with many short white hairs on the upper and 
lower lips and chin. Whiskers short, growing upwards lmt not 
concealing the ears, speckled down to the level of the edge of the 
ear, and much the same tint as the top of the head, those oil the 
lower half of the cheek white. A white brow-bund ; but neither 
the brow-band nor the top of the head sharply differentiated from 
the cheeks in colour. The head and body* uniformly speckled 
yellow and black, the tint of the yellow sometimes rich, some¬ 
times dull and greyish. Limbs externally below the shoulder and 
hip becoming gradually greyer; upper surface of hands, fingers, 
feet, and toes grey. Tail longer than head and body; scarcely 
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yellow, even at the base, speckled grey and black, the black pre¬ 
dominating ; no lateral tuft of hair at its base, and no red hair 
at its base beneath ; grey throughout on the under side. Under 
side and inside of limbs greyish white, the middle line of the 
belly sometimes tinged with yellow; hairs round scrotum in male 
and on pubic area in female yellowish grey. No coloured hair round 
the callosities, which are pink. Scrotum in male slate-blue, as in 
C. mthiops and C. tantalus. 

Loc . W. Africa : south of the Congo, Brazzaville ( Pousargues ). 

Numerous examples of this species have from time to time l>een 
exhibited in the Society’s Gardens, but in no case has the exact 
locality been known. The above-given description has been talfen 
from the skins of an adult male and female. Pousargues says the 
hair round the scrotum and vulva is of the same colour as that, of 
the belly. This, however, is not the case in the skins of two 
males and two females that I have examined. He also says that 
the hairs on the face are black. This also is not so in those 
that I have seen. It can hardly l>e claimed as definitely estab¬ 
lished that the species here described as C. cynosurus is the same 
as the one to which Scopoli gave that. name. Tradition, however, 
seems to have fixed the name cynosurus on to the present species, 
and there appear to la) no valid reasons for setting aside the 
identification. 


Cercopitiiecus pygerythrus Cuvier. 

Subsp. pygerythrus Cuv. (Plate XLII. fig. 4. Text-fig. 101, 
p. 736.) 

Cercopithecus pygerythra F. Cuv. Hist. Nat. Mamm. iii. pi. 24, 
1821. 

Cercopithecus pygerithrcrus Desmarest, Mamm. pt. 2, Suppl. 
p. 534, 1822. 

Cercopithecus pygerythrus Lesson, Is. Geofir. St. H., and of 
subsequent authors. 

Simia erythropyga Cuvier, R6gn. Anim. nouv. ed. p. 92, 1829; 
Fischer, Syn. Mamm., Addenda, p. 336, 1830. 

Cercopithecus pusiUus Desmoulins, Diet. Class, vii, p. 568, 

1825. 

Cercofrithecus lalandii Is. Geoffr. St. H. Diet. d’Hist. Nat. iii. 

p. 305, 1843. 

Face black, clothed with black bail's; a very distinct white 
brow-band continuous laterally with the white hair clothing the 
anterior portion of the cheeks, so that the face usually appears to 
be encircled with a continuous ring of white. Whiskers long, 
more or less concealing the ears, the ends of the hairs greyish and 
speckled with black, so that there is no sharp line of demarcation 
in colour between the whiskers and the top of the head. Head, 
Proc, Zool. Soc. —1907, No. XLIX. 49 
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neck, lx)dy, and outer surface of arms and legs greyish, speckled 
uniformly black and washed-out yellow, sometimes with a pale 
wash of yellow, the limbs greyer than the body; the hands and 
the feet in the adult black, blackish, or at all events darker grey 
than the arms and legs, the hands darker than the feet. Hairs on 
the back of the thighs up to the callosities whitish, those round 
scrotum in male and on pubic area in female w hite (perhaps not 


Text-fig. 191. 



Cercopithecnti pygerythrm Cuvier. 

(From a specimen living in the Society’s Gardens.) 

always true, at all events of the female). Tail coloured like the 
back, but greyer, its distal end black, a very conspicuous patch 
of rusty-brown red at its b^se beneath and aliove the callosities. 
Scrotum turquoise-blue; prepuce scarlet. 

Loc. S. Africa. 

The types of C. pyyerythrm } C. ptisillu ■$, and C. lalandii were 
recorded from the Cape. Hence these names may be regarded as 
synonyms. The British Museum has a series of these Monkeys 
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belonging 
Grant:— 

to the Rudd 

Collection, and 

shot by Mr. Claud 

2 . Head and body 403 mm., tail t> 14 mm. 

Umfolosi, Zululand. 

3- 

,, 309 

.. 457 

• * 

6. 

462 

f M 



., 430 

, 598 .. 


77 

453 

„ 592 

] jegogot, Ba rl >erton. 

<s- 

465 

699 

li la visit, Zululand. 


.. 446 

., 559 

Knysna, C. Colony. 


480 

.. 471* .. 



The above-given measurements were taken in the flesh. 

Carcopilheem pygerythnis with its subspecies, as here recog¬ 
nised, ranges from Uganda to Cape Colony. Broadly speaking, 
East-African examples differ from Houth-Africnn examples in 
Iming yellower in colour aud in the marked evanescence of the 
black speckles from the hair on the sides of the body, which are 
thus more uniformly tinted yellow, sometimes with a tinge of 
red. South-African examples are, as a rule at ell events, more 
uniformly speckled all over and much greyer in colour. 1 have 
selected for description as subspecies some examples in the British 
Museum which seem to represent distinguishable local races. 

Subsp. KUFoviiunis Is. Geoft'r. 

(Wcopithecns rtiforiridis Is. (leofir. »St. H., C.R. Acad. Kei. xv. 
p. 1038, 1842; id/Diet. dTiist. Nat. iii. p. 307, 1843; id. Arch. 
Mus. ii., 1843. 

Cercopithecus far kins Peters, Heist* Mossamb.. Saug., p. 265, 
pi. i. b, 1852 ; Matschie, SB. Ges. nat. Fr. Berlin, 1893, p. 213. 

To this subspecies 1 refer a young male specimen in the British 
Museum from Angoniland. Brit. Centr. Africa (Mir A. Sharpe , 
0.11.19.1). The coat is long and yellowish green, speckled with 
black on the head and dorsal area of the body. The sides of the 
body are strongly tinged with pale rusty red, a tint which is 
strongly in evidence when the hair is jwirted to show the under-fur. 
The whiskers are short, greyish ticked with black. The end of 
the tail is black, but the bands and the feet are scarcely 
darker than the rest of the limbs. This is possibly due to the 
immaturity of the specimen. The hairs round the scrotum are 
red. 

The red tinge of the hairs on the sides of the body and round 
the scrotum distinguish this form from the typical S.-African 
C. p. pygerythrus. 

The exact locality of the type of C. rufovirklis was unknown, 
but since Matschie declares that this Monkey was redescribed as 
€.flavidus by Peters, I regard the Mozambique form as typical of 
C. p. tufoviridis. 


* Query error for 571 Y 
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►Silksp. WHYTEI. 

Upper side greenish ticked with black, very much the same 
colour as in C. pygerythrus centralis , but differing from that form 
in the colour of the under-fur, which, instead of being sooty, is of 
a pinkish grey, in the greater length of the coat, especially over 
the shoulders, and in the length and colour of the whiskers, which 
are long, completely concealing the ears, and very conspicuously 
banded. 

hoc. Mt. Ohiradgula, Nyasaland (A, Whyte f 95.12.7.7). 

A single s{>ecimen in the British Museum. 

Subsp. JOHNSTONI, nov. 

Face jet-black ; a distinct greyish-white or tawny-white brow- 
band, broadly continuous at the sides w ith the paler hair on the 
check, which it resembles in colour. Long cheek-hairs in front 
of and overlying the ears banded and gradually passing in tint 
dorsally into those of the upper side of the head. Coat long; 
general colour of the dorsal surface a washed-out tawny grey, 
not so distinctly speckled as in most other forms, and without 
any marked greenish-yellow tint, the predominance of the tawny 
hue and indistinctness of the speckled appearance being due to 
the relatively great length of the distal pale band on the indi¬ 
vidual hairs, which on the fore part of the body considerably 
exceeds that of the black areas adjacent to it (in a hair of 60 mm. 
in length, taken from the shoulders, this band measures 13, the 
proximal black area being 10, and the terminal 8). On the 
posterior portion of the body the areas are more equal in length, 
but laterally where the dark speckling dies away the predominance 
of the pale hands is still more marked. Arms greyer than body ; 
hands and wrists black above and rather sharply defined from the 
forearm. Legs also greyer than body, thighs sometimes washed 
with yellow; feet blackish, but not so black as hands. Under 
side dirty white. Tail greyish above, scarcely washed with 
yellow', becoming quite black at the tip, under side w ith a large 
rusty-red basal patch, the rest greyish or greyish rufous to the 
tip. Some greyish-rufous hairs on the pubic area. 

Measurements of dried skin :—Head and body about 430 mm,, 
tail about 600. 

hoc, Moshi: south side of Kilima Njaro, 5000 ft. alt. (tiir H. 
11, Johnston), 

Two specimens in British Museum. Reg. nos. 85.1.17.1 and 
85.1.17.2 (type). There is also a young female specimen in the 
collection of the Society which was received 17.9.91, and died 
in the Gardens 24.11.92. This specimen, ticketed “Kilima 
Njaro,” is much richer and more yellowish green in colour than 
those collected by Sir H. H. Johnston, which is possibly due to 
want of exposure to min and sun. The coat, however; is thick 
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and long, and the hairs show the same predominance of the pale 
band. There is also an example in the British Museum labelled 
Fort Hill, Mt. Kenia (tf. L, flinch, Reg. no. 2.7.6.1), representing 
the same or a closely allied form. 


ftubsp. centralis Neumann. 

Cercopilhecns centralis Neumann, Zool. Jahrb. Syst.xiii. p.533, 
1900. 

General colour fairly uniformly greenish, speckled with black. 
Whisker-hairs short, not concealing ears, the ends of the long 
hairs indistinctly banded. Tail grey, yellowish at root above ; 
black at end. The rusty-red hair on the root of tho tail and 
above the callosities small in quantity (perhaps owing to imma¬ 
turity of specimens). Forearm below elbow and hind leg below 
knee ashy grey, speckled ; wrist and hand black ; ankle grey, foot 
blackish. Under-fur sooty grey on back, pale grey at sides. In 
the male the hairs round the scrotum, and in the female those on 
the pubic area, are tinged with red as in C. tantalus (this would 
probably increase in quantity with age). 

3 . Head and l>ody 530 imu., tail 445 mm. 

$• „ „ 614 „ ,, 525 „ 

Loc. Dakota and Ssesse Island (Xeumann). 

The above given description is taken from two examples in the 
British Museum, from Barumha, in Ankole, 5000 ft., collected 
by the late Mr. W. Doggett. Mr. Thomas tells me they were 
identified by Dr. Neumann, whose original description of this 
Monkey is too brief to be of any value. 

In the British Museum there is the skin of a specimen from 
the Juba River, 8. Somaliland, which only differs in minor points 
from the sj>ecimens above referred to C. p. centralis . Neumann 
also records, but ref mins from naming, examples also from the 
Juba River, setting them aside as allied to C, rufoviridis . 


Ceucopitiiecus NiGitovmiDis, sp. n. (Plate XLII. fig. 5.) 

Skin of face black, pale on the cheek; hairs on upper lip and 
adjacent to face black. A very narrow black superciliary band, 
also a narrow black stripe continued laterally from the corner of the 
eye towards the ear. Hairs on cheeks directed straight backwards, 
blackish grey near the face, and with an obscure golden subapical 
band towards the ear, where they are of much the same tint as 
those on the summit of the head. Hair on summit of head, neck, 
back, shoulders, and sides of body black with two narrow rich 
golden-yellow bands, which are much narrower than the black 
area between them or than the apical aim. Hence the black is 
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the dominant colour. Frequently, however, the proximal of the 
two yellow "bands is not, or scarcely, differentiated from the 
greyish-brown colour of the basal portion of the hair. Arms 
externally much like the back, but the yellow is paler and less 
rich ; hands blackish above. Legs externally yellower than the 
back, owing to the greater width of the yellow band; foot and 
ankle less yellow' than thigh. Chin, throat, sides of neck, chest, 
belly, and inside of limbs greyish or yellowish white. On a level 
with the shoulders the dark hairs encroach on each side across the 
chest, partially separating the pie hue of the throat from that 
of the chest, and belly. Tail almost the same colour as the back 
above, but darker, especially distally; yellower on tlie under side, 
quite yellow* at base. Pubic area below the callosities rusty red. 

Length of body and head 290 mm., tail defective. 

Loc. Upper Congo. 

The type of this species is the skin of a female specimen that, 
lived in the Society’s Gardens from Nov. 29th, 1892 to May 15th, 
1894. It is ticketed “ Congo.” Subsequently, however, there 
w’as a specimen living in the Gardens, belonging to the Hon. 
Walter Rothschild, which was brought by Mr. J. IX Hamlyn from 
Brazzaville (Stanley Pool), 700 miles up the Congo, in Belgian ter¬ 
ritory. Mr. Hamlyn tells me it was brought with other Monkeys 
to Brazzaville from further inland. Hence we are still ignorant 
of the exact locality of the species. 

This species, which has remarkably soft and silky hair, is about 
the size of C. talapoin, In this particular, as well as in the colour 
of the cheek-hairs, it differs from the rest of the iFthiops-group. 
The direction of the hair on the cheeks at once differentiates 
it from C. talapoin , 


The TALAPOIN-group. 

Miopithecus Is. Geoffr. St. H. 

In addition to the characters for this group mentioned in the 
analytical key (p. 681), it may be mentioned that the single 
known species is the smallest of the members of this group of 
Monkeys. It is frequently the case in Mammalia that a species 
composed of small individuals presents diameters which are met 
with in the young of allied species composed of larger individuals. 
The adult Hippopotamus liheriensis , for example, resembles in 
many features the young of its larger ally H. amphibins. So, too, 
with C. talapoin . The small face and large omnium of the adult 
recall those of the young of other species of this genus, so much 
so that any one acquainted with the aspect of full-grown 
specimens of other species would suppose upon a cursory exami¬ 
nation that an adult C. talapoin was an immature animal. 
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Ceiicopithecus talapoin Bchreber. 

Bubsp. talapoin Schreb. (Plate XL1I. fig. 0.) 

Si him talapoin Bchreber, Biiug. i. pi. xvii., 1774. 

(\ercopithrcus talapoin Krxl. Byst. Regin Anini. p. 30, 1777; 
and of recent autliors. 

Miopitheem talapoin Is. Geoftr. St. H., C.R. A rail. Sci. xv. 
p. 720, 1842 ; id. Diet. Hist. Nat. iii. p, 309, 1845. 

Simla melarhiva F. Cuw Rcgn. Anim. nouv. ed. p. 92, 1829. 

Skin of face pallid ; nose, upper and lower lips clothed with 
black lmir; no superciliary pale band on head. Hairs on cheeks 
mostly golden yellow, many of them apically infuscate; a black 
streak running backwards from the corner of the eye halfway 
towards the* ear; the hairs on the anterior half of the area between 
the eye and ear directed backwards, those on the posterior half 
radiating from a point near the middle of the ear upwards, for¬ 
wards, and downwards, forming a well-defined semicircular tract. 
Hair on lower portion of cheek longish, and, directed straight 
back wards. Ears flesh-coloured or black, with some blackish hairs 
or black and yellow hairs on them. Summit of head, nape of neck, 
and hack uniform dark olive-yellow, the hairs greyish on the 
basal two--thirds, black distally and marked with one golden- 
yellow' band, which is narrower than the black terminal portion : 
hence black preponderates on these areas. On the shoulder and 
hips the yellow begins to increase in extent at the expense of the 
black. This is still more emphasized on the arms and legs, which 
are externally golden yellow; hands and feet also golden yellow 
siIkjvp. Chin, throat, chest, belly, and inside of limbs greyish 
white, the limbs becoming yellower distally. Tail with its dorsal 
surface the mine colour as the hack, becoming blacker distally; 
lower surface golden yellow at Rise, then greyer, and becoming 
blackish distally. Hairs round anus and on pubic and scrotal 
regions and back of thighs golden yellow. 

Measurements:— 

$ . Head and l>ody 340 mm., tail 380 mm. 

6 * u 350 „ „ 375 „ 

Loc. Cameroons and Congo. 

The al>ove-given description is taken from two specimens in the 
British Museum collected by Mr. O. L. Bates. The male was 
taken 30, miles from the mouth of the Benito River, at an altitude 
of 200-300 feet; the female from the Como River, 70 miles from 
the Gaboon, where it was caught in a swamp almost on the yea- 
level. 

The female is decidedly less richly coloured than the male. 
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Subsp. ANSORGEI, nov. 

Larger than the form from the Benito River which I select as 
typical for the species, and further differing in having much less 
black upon the cheeks, the forwardly directed hairs in front of 
the ear for the most part white instead of yellow and black, and 
the hairs on the cheek adjacent to the face yellow with slightly 
darkened tips, instead of yellow with pronounced infuscation of 
the distal end. The whole dorsal area paler and greener, owing 
to the fact that the yellow’ area on the hairs is much longer, 
practically equalling, in fact, the black terminal portion, instead of 
being only about half its length as in 0. talapoin talapoin . The 
ventral area a clean instead of a dirty white. 

Head and body? (wrongly labelled 900 mm., which is probably 
a misprint for 400), tail 525 mm. 

Loc. Oambaca, in Angola {Dr. W. J. Ansorge, no. 4.4.9.1 in 
B.M. register). 

A single typical specimen. 

1 do not know whether the species described by Geoffroy as 
Miojnthecm capillatns (O.K. Acad. Hoi. xv. p. 720, 1842; Diet. 
Hist. Nat. iii. p. 309, 1845) is related to (\ talapoin. or not. The 
description indicates a distinct species at all events. The locality 
was unknown. 


The PATAS-cjroup. 

Erythrocebm Trouess. 

Large Monkeys, differing from the members of the foregoing 
groups in standing high upon their long slender limbs, in the pallid 
whitish hue of the skin of the face and ears, and in the preponder¬ 
ance of red in the hail’s of the body and head and of white on the 
lower limbs. 

Distr . Sierra Leone to the Upper Nile. 

Cercofitiiecus patas Schreber. 

Subsp. patas Sclireb. (Plate XLI. fig. 6. Text-fig. 192, p. 743.) 

Simla patas Schreber, Siiug. i. p. 98, pi. xvi., 1774. 

Cercopitheeus patas Erxl. Syst. Regni Anim. p. 34, 1777, and 
of most recent authors. 

Simla rubra Grnelin, Syst. Nat. i. p. 34,1788. 

Cercopitheeus ruber Geoffr, Ann, Mus. xix. p. 96, 1812, and of 
many authors. 

Hair on nose black and extending upwards to join the black 
superciliary band, which generally has a few white hairs and which 
extends laterally to the ears with a slight dorsal angulation above 
the temple; hairsonlips and chin white in adult. Whiskers directed 
downwards and backwards; black close to the face, mostly greyish 
white, but becoming gradually yellower and annulated with black 
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beneath tho oar. Hair on summit of hoar! short and rich coppery 
or orange-red in front, becoming speckled posteriorly, the coppery- 
red patch gradually blending with the hair of the rest of the head. 
On the occiput, nape, shoulders, and anterior portion of the back 
the hairs are red to the base, with the tip black and a pale 
yellowish subnpicnl annulus. On the lumbar and sacral regions 
and above the root of the tail and on the upper portion of the 
thighs the hairs are uniformly red. On the shoulders the hairs 

Text-fig. 192. 



CereopithMV* pat< i<t pat a 8 Srhroher. 

(From specimens* Inin# iu the Society's Gardens.) 

are long and blackish, with a broad pale subapieal annulus, giving 
an iron-grey appearance to this area. On the sides of the neck 
the hairs are washed with yellow; on the sides of the body they 
are longer than on the back and redder. Tail dark rich red 
above, greyish or yellowish below, and paler apically. Chin, chest, 
belly, inner side of limbs and outer side up to shoulders, and 
ischial callosities white or greyish white. 

Prog, Zool. Soc.—1907, No. L. 
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Young. In young examples referred by me to this species the 
hairs clothing the upper and lower lips are black and not white 
as in the adult; and the outer sides of the legs and arms are pale 
yellowish red. 1 have very strong reasons for suspecting, although 
no actual proof of the fact is supplied by observation of the process 
in an individual, that the hairs of the lips turn from black to white 
and those of the appendages from yellowish to white during 
growth. 


Text fig. 193. 



t'ercopith ecus pat as pyrrhonotus Hempr. & Khrrnb. 
(From a specimen from Uganda in the Society’s Hardens.) 


Subsp. pyrrhonotus Hempr. & Ehrenb. (Text-fig. 193.) 

I also suspect that the nose of the white-nosed eastern form of 
this species, for which the oldest name appears to be pyrrhonotus , 
is black in the young. The Society possesses skins that 
I refer to this form, at all events pi*ovisionally, from Uganda 
{ C. It. IJall ) and Gondokoro {Col. Bruce). They may be dis- 
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tinguislied from the West-African specimens I have seen by the 
following characters:— 

a. Nose black in adult, some black hairs adjacent to the face on the 
cheeks; red patch on the crown of the head not very sharply 
defined ; shoulders iron-prey • Subsp. ftatas. 

a*. Nose white in the adult; hairs on cheeks adjacent to face also white; 
ml patch on crown of head sharply differentiated and bordered 
* antero-laterally by a short black hand extending upwards from the 
superciliary hand above the external angle of the eye ; shoulders less 
noticeably iron-grey . . . Subsp. pyrrhonotus . 

Although the Society almost always has examples of this 
species on exhibition, and there are a number of skins of old 
and young individuals in the collection, they are mostly labelled 
merely W. Africa. The British Museum possesses practically no 
material. Hence lack of properly localised skins makes it 
impossible for me to contribute anything to our knowledge of 
the geographical races of the species. 

Broadly speaking, (\ pains with its subspecies is distributed 
from Senegambin across N. Africa to the Upper Nile. Jt is, 1 
Iwlieve, tin open country and not a forest form. 

For further information regarding this species and its local 
forms, reference may he made to the recent paper by Dr. Matschie 
which is cited in the appended list of names : * 
pains ( — ruber). References as above. Senegal. 
nt fa Schreber, Sting. Suppl. pi. xvi. B, 1801. Loc.? 
circtnaci adits Reichenbach, Aden, p. 125, 18155. Loc. ( 
Probably W. Africa. 

saaaio Thomas, Ann. Mag. Nat. Hist. (7) xvii. p. 175, Feb. 
1900. (So, Lake Chad. 

zechi Matschie, SB. Oes. nat. Fr. Berlin, 1905, pt. 10, p. 274. 
Togoland. 

kerstivyi , id. loc. cit. Sokode and Fnsnn (Nigeria). 
hcnifhchU. id. op. cit. p. 275. Upper Benue, Cameroon:*. 
pyrrhonotus 1 tempi*. tY Ehrenb. Verb. Ces. nat. Fr. Berlin, i. 
]>. 407, 1829 ; iid. Symb. Phys. pi. x. Le Nisnas, F. Cuv. 
Hist. Nat, Mamin, i. pi. 27, 1850. Kordofan. 
poliojihmts Reich. Aden, p. 122, 1805 (= poliolophns Heuglin, 
Reise Nord-Afr. ii. p. 5, 1877). Fa/.oglo, Darfur. 
bnnmstnrki Matschie, op. cit. p. 275. ikoma. 

Dr. Matschie regards all these forms, with exception of C. p. 
sannio , as species of the genus Erythrocebas . 

EXPLANATION OP THE PLATES. 

Plate XXXIX. 

Fig. 1. Head of Cercopith ecus leu campyx nigrigenit, subsp. nov. (p. 692). Prom 
the skin of type specimen. 

2. Head of C. leucampyx siuhhncinni Matschie (p. 690). Prom the type 

specimen of C. otoleucue Sc!., now liviug in the Society’s Gardens. 

3. Head of C. kolbi hinder t subsp. nov. (p. 703.) From the skin of the type 

specimen. 

4. Head of specimen identified as C. alhogularie albotorquatue Pons, (p.702) 

iu the collection of tbo Society. 

5. Head of C. martini Waterh.<p.698). From a skin in the collection of the Society. 
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Plate XL. 

Fig. 1. Head of C.campbelli Waterli. (p. 710). From a skin in the collection of the 
Society. 

2. Head of (\ lumetti Gray (p. 710). Ditto. 

3. Head of C. signatus dent. (p. 721). Ditto. 

4. Head of 0. ascanius schmidti Matschie (p. 720). From a skin, not quite 

typical, in the collection of the Society. 

5. Head of O, ascanius ascanius Audeb. (p. 710). From a skin in the collection 

of the Society. 

6. Head of C. petaurista buttikoferi Jent. (p. 718). Ditto. 


Plate XU. 

Fig. 1. Head of < 7 . diana Linn. (p. 682). From a skin in the Society’s collection. 

2. Head of C. Vhocsti Scl. (p* 714). From the type specimen ditto. 

3. Head of C. cephus cephus Linn. (p. 722). From a specimen now living in the 

Society’s Gardens. 

4. Head of C\ erythroyasicr Gray (p. 715). Ditto. 

5. Head of C, erythrotis Water!*, (p. 725). From a skin in the Society 's collection. 

6. Head of C. patas pat a 8 Schrcber (p. 712). Ditto. 


Plate XLII. 

Fig. 1. Head of C. sahmis Linn. (p. 726). From ‘specimen lixing in the Society's 
Gardens. 

2. Head of 0. ccthiop* cethiops Linn, (p, 728). Ditto. 

3. Head ot C. cynosurns Scop. (p. 7# 4). Ditto. 

4. Head of C, pygerythruspygerythrus Cuv. (p. 735). Ditto. 

5. Head of C. nigroviridis , sp. n. (p. 73W). Fiom the skin of the type specimen. 

6. Head of ( \ (a/apoitt talapoin Srhreber (p. 711). From specimens now living 

m the Society's Gardens. 
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November 12, 1907. 

F. Du Cane Godmax, Esq., D.C.L., F.R.S., Vice-President, 
in the Chair. 

Report on Additions to the, Menagerie daring June to 
October 1907. 

J UNE. 

The registered additions to the Society’s Menagerie during the 
month of June were 210 in number. Of these 60 were acquired 
by presentation and 33 by purchase, 89 were received on deposit, 
3 by exchange, and 25 were born in the Gardens. The total 
number of departures during the same period, by death and 
removals, was 222. 

Amongst the additions special attention may be called to the 
following:— 

A male Musk-Deer ( Moschus moschiferus) from Chamba, 
presented by Major Iiodon, F.Z.S., on June 16th. 

A male Red Bird of Paradise ( Paradisea rubra) from Waigiou, 
a male Twelve-wired Bird of Paradise (Sehucides nigricans) from 
Balwatti, and two pairs of King Birds of Paradise ( Cicinnurua 
7-egius) from Aru Island, purchased on June 8th. 

An Abyssinian Fruit-Pigeon ( Yinago waalia), two Buff-breasted 
Partridges (PtUopachys ftiseus ), a Black-billed Hombill ( Lopho - 
ceros nasutus ), and two Black-hacked Plovers (Plmnanus cvgyptius) 
from Nigeria, presented by Miss Jardine on June 15th. 


July. 

The additions to the Society’s Menagerie during the month 
of July were 364 in number. Of these 114 were acquired by 
presentation and 20 by purchase, 38 were received on deposit, 
145 by exchange, and 47 were born in the Gardens. The total 
nuini)er of departures during the same period, by death and 
removals, was 273. 

Amongst the additions special attention may be called to the 
following:— 

A South-African Fennec (Vufym ckama) from S. Africa, pur¬ 
chased on July 3rd. 

A Three-striped Phalanger (PactylopsUa trivirgata) from Sal- 
watti, New Guinea, presented by Walter Goodfellow, Esq,, F.Z.S., 
on July 26th. 

A Collection of 139 Birds, principally from North Ampdca, 
including two White-headed Sea-Eagles (Haliaetus leucocephalu$\ 

Paoc. Zqql. Soc.—1907, No. LI. 51 
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two Turkey Vultures (Cathartes aura), four Sulphur-breasted 
Toucans (Rhamphastos carinatus), as well as a large number of 
Thrushes, Finches, and other Passerine birds, representing many 
species new to the Collection: received in exchange from the 
Bronx Zoological Park, New York, on July 10th. 


August. 

The additions to the Society’s Menagerie during the month of 
August were 185 in number. Of these 51 were acquired by 
presentation and 6 by purchase, 81 were received on deposit, 
9 by exchange, and 38 were born in the Gardens. The total 
number of departures during the same period, by death and 
removals, was 152. 

Amongst the additions special attention may be called to the 
following:— 

A Simpai Langur (Semuopithecus melalophus), being the second 
example of this rare Monkey exhibited in the Gardens, deposited 
August 17th, 

A Phillips’s Dik-Dik (Madoqua pkillipsi), new to the Collection, 
presented by Capt. M. J. Quirke, I.M.S., August 27tlu 

A female Mountain Zebra (Equits zebra), presented by A. W. 
Guthrie, Esq., F.Z.S., August 14th. The Society have now a pair 
of these Zebras. 

A young Lammergeier (Gypaetus barbatm), presented by 
F. Burgoyne, Esq., F.Z.S., August 28th. 


September. 

The additions to the Society’s Menagerie during the month of 
September were 149 in number. Of these 68 were acquired 
by presentation, 2 by purchase, 65 were received on deposit, 

4 by exchange, and 10 were born in the Gardens. The total 
number of departures during the same period, by death and 
removals, was 158. 

Amongst the additions special attention may be called to the 
following:— 

One female Giraffe (Giraffa Camelopardalis antiquorum), bom in 
the Menagerie on Sept. 20tb. 

One male Gayal (Bibos frontalis ), bom in the Menagerie on 
Sept. 6th. 

Three Harnessed Antelopes (Tragelaphm scriptus), one Nagor 
Antelope (Cervicapra redunca),and two Side-striped Jackals (Com* 
latercdis), from Gambia, presented by SirGeorge Denton. K.C.M G 
F.Z.S., on Sept. 28th. « 

One Cayenne Kite-Falcon (Leptodon cayenmmis), deposited** 
on Sept. 30th. \ 
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October. 

The registered additions to the Society’s Menagerie during the 
month of October were 214 in number. Of these 107 were 
iicvjuirod by presentation, 8 by purchase, 92 were received on 
deposit, 10 by exchange, and 2 were born in the Gardens. The 
total number of departures during the same period, by death and 
removals, was 140. 

Amongst the additions special attention may be called to the 
following- 

Two Chinchillas (Chinchilla, lanigera), presented by the Countess 
de Grey on Oct. 4tli. 

Five Vi sea cl ms (Lagoslomns trichodactylns ), three presented by 
the Countess de Grey on Oct. 4th, and two deposited on Oct. 20th. 

A Spotted Cuscus (Ph(danger maculatus), new to the Collection, 
purchased on Oct. 4th. 

A Naked-throated Bell-bird ( Chasmorhynchus nudicollis ), de¬ 
posited on Oct. 10th. 

A Ground Horn bill (Jlacorvns abyssiniem ), de}>osited on 
Get. h'd. 

Two Arizona Heloderms (Hdoderma siispectuw ), deposited on 
Oct. loth. 


Mr. 11. T. Pocock, F.L.S., the Superintendent of the Gardens, 
exhibited two photographs of a kitten bred in the Gardens 
between a male European Wild Cut (Fells sylveslris) and a female 
African Wild Cat (Felis ocreala uyandee), and made the following 
remarks: - - 

The kitten was one of a litter of three lx>m on August- 14th. 
Two were eaten by the mother soon after birth, but the third 
was wifely reared by a foster-cat. The three kittens were alike in 
pattern and resembled in all respects fairly typical domestic cats 
of the striped-tabby breed, as was shown by the photographs 
taken on Sept. 4th and Oct. 22nd, when the survivor was 
respectively alxmt three and nine weeks old (text-figs. 194, 195, 
p. 750). This experiment in cross-breeding, although throwing 
no light upon the origin of the Blotched-tabby Domestic Cat, con¬ 
firmed Mr. Pocock’s opinion * that the Striped-tabby Domestic Cat 
of Europe was descended from the European and African Wild 
Cats (Felis sylvestris and Felis oa'eata). 


Mr. R. Lydekker, F.It.S., F.Z.S., exhibited, on behalf of the 
Mori. Walter Rothschild, the skins and horns of a male and female 
Takin from Bhutan, differing from the typical Mishmi form by 
its much smaller horns. 


* P. Z. 8. 1907, w». Mtf-106. 


51* 
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Text-fi#. 194. 



Hybrid between a male European Wild Cat {Fclis syhmtrfo) and a female African 
Wild Cat (Fe/itt ocreata ugandct) at nine weeks old (text-Rtf. 191) and at three 
weeks old (text-tig. 195). 
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1. On the Scales of Fish, Living and Extinct, ami their 
importance in riassi Heat ion. By Edwin S. Goodrich, 
F.Z.S., Follow of Merton College, Oxford. 

(It revived November 12,1907.1 

(Plates X LI 11 . -XL VI.* and Text-figures 190-204.) 

1 n a recently published paper on the J >crmul Fin-ravs of Fish (3), 
1 remarked that the importance of the scales in classification 
seemed not to have received the attention it desened. A careful 
st udy of t lie struct lire of the scales of livingand extinct fish having 
confirmed this opinion, an account is here given of the results of 
juv resent dies. Incomplete as these are, partly owing to the lack 
of material, they will he sufficient, J think, to show that the 
subject is full of interest, and well worthy of further study. 

For the material used m the investigations ] am to a great 
extent indebted to the generosity of various friends, among whom 
may be mentioned I >r. Tnujuair, Prof, Kolias, and Mr. Koulenger; 
but especially do 1 wish to express my thanks to J)r. A. Smith 
Woodward for help constantly rendered during my frequent visits 
to the British M useum. 

Agassi/,, in his classical memoirs on fossil fish (1), laid the 
foundation of the modern work on fish scales, and it is well-known 
that he based his classification chiefly on their structure. But 
less generally known is it that more than half a century ago 
Williamson (26 & 27 ) published two most important pipers on 
the scales of fish, of which he gave a very detailed and beautiful 
account. Not only was he able in many ways to complete and 
correct previous observations, to give the first accurate description 
of the minute structure of the scales of livingand extinct Kelacliii, 
‘(lanoidii/ and Teleostei, hut he also explained their mode of 
growth, and brought forward a theory of the origin of the various 
types of scales, and of their derivation front the primitive denticles 
of the Elasuiohranch, Indeed Williamson's theory is in many 
respects superior to those modifications of it which have since been 
published by I Leri wig (7), Klaatseb (10), and others. It may be 
added that in these remarkable papers Williamson clearly dis¬ 
tinguished calcification of cartilage in the Elasuiohranch from the 
various processes of the formation of true hone he described in other 
fish. His theories will he discussed later on (pp, 759-760); but 
it may here he mentioned that he considered that the superficial 
layer of the scale of MegalicJilki/s is formed l>y the combination of 
a layer of “ cosmine,” derived from denticles homologous with those 
of Elasmobranclis, with deeper layers of hone of independent 
origin. He belie veil the^ cosmine layer to be formed by the 
concrescence of “ dermal teeth.” He further showed that the outer 

* For explanation of the Plates, see p. 774. 
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layers of a ganoid scale are not formed of true enamel, but are 
continuations of the lower layers which overlap on to the upper 
surface, the scale growing by the deposition of complete con¬ 
centric lamella\ The Teleostean scale he described as growing in 
the same way, and as derived from the Oanoid. 

At the tune Williamson made these interesting observations, the 
classification of fossil tish was in a very unsatisfactory state. 
Allied forms were frequently widely separated, or distantly 
related forms closely grouped together. It is not surprising, then, 
that the systematic importance' of his work should have escaped 
the notice of ichthyologists as well as of the author himself. 
Now that the classification is so much better understood, we cannot 
help being struck by the value of the evidence afforded by his 
researches; and it is mainly for the purpose of calling attention 
to them that this paper has been written. 

Types of Scale. 

The Flacoid Scale. —-Little need be said concerning the denticles 
of Elasmobranch fish; attention must, however, he drawn to a, 
few important points. True denticles are universally present in 
the living Elasmobranchs and their extinct allies. In structure 
they are remarkably constant, always consisting of a cap ot dentine 
enclosing a pulp-cavity from which radiate numerous ennuliculi 
(text-fig. 11)0). The cavity often becomessubdiv ided into branching 
canals uniting at the base, and giving off the dentinal tubules. 
The base is pierced by ono or more openings through which the 
pulp can communicate with the surrounding mesohlastic tissues of 
the dermis. The dentine cap is covered on its outer surface with 
a layer of hard transparent enamel-like substance, the exact nature 
of which has given rise to considerable controversy. It is cither 
true enamel deposited by the epidermis, or merely an outer 
specialised layer of dentine (Hose, 21), or a combination of both 
(Tomes, 22). For our present purpose we may call it enamel, 
allowing that Tomes’ view is probably correct. 

The important tiling to notice is that from its earliest appearance 
in development onwards the dentine cap is in direct continuity 
with the basement membrane lying below* the epidermis. Unlike 
hone, the dentine grows on one surface only, and that is the 
surface limiting the pulp-cavity. The placoid scale, then, always 
remains next to the epidermis, and newer as a w hole sinks down 
into the dermis (text-fig. 196). As it grows older it may, and 
generally does, acquire a well-marked basal plate of fixation 
(text-fig. 196, b). This plate is merely an extension inwards of the 
original cone, and it soon conies into connection with the deep 
fibrous layer of the cutis. As described by Ilertwig (6), the 
connective-tissue fibres penetrate into the plate. Like the rest 
of the denticle, the basal plate is never composed of true hone, 
never contains bone-cells : it may be formed either of dentine, or 
of some less dense substance especially in its deeper parts. When 
the base is very large, as in the spines of Skates, the dentine may 
gradually change to a softer tissue composed of numerous trabecul«3 
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surrounding irregular spaces. Since sideroblastic cells are free to 
pass on both sides of the ingrowing base, it can increase in size in 
all directions. 

One may summarise the chief points thus :—The placoid settle, 
or denticle, begins as a cone of dentine deposited by mesoblastic 
scleroblastic cells below the epidermis, in continuity with the 
basement membrane; a Unsal plate may he present in the form of 
a direct extension inwards of the cone, never as a separate 
element which becomes fused on to it secondarily; both the cone 
and the plate are composed of dentine or some allied substance, 
never of true bone; the cone may pierce the epidermis, when fully 
grown. 


Text-fig. 19(5. 



(From Lankostor\» * Treat iso on Zoology,’ by permission of Messrs. A. & C. Black.) 

Diagrams of the structure and development of the dermal skeleton of A, an early 
stage, and B, later Rtmros of Elasmobranehs; C, Thehxius ; I), P&awmosteus ; 
E, J‘teraspis y all in section at vight angles to the surface; the dentine is black. 
K-l. Enlarged views of the outer surface of the dermal skeleton of F, Thelodus 
head, (1, Th plod us rail, 11, Psammost pus shield, and 1, Pteraspis shield, hf. y 
expanded basal plate; bm., basement membrane; ct. } connective tissue; iir. y 
dentine cap; op., epidermis; l., bony lamelhc; jp., pulp-cavity; r., surface 
ridge; (r. y bonj trabeculce ol’ vascular layer. 

Such denticles are found in the Selaehii and Holoeephali, which 
are devoid of other forms of scaling. Probably they also occur in 
the Pleuropteiygii (Cladoselachii) and Ichtbyotomi (Pleuracan- 
thodii); though details concerning the histological structure of the 
scales of these fish are still lacking. Rarely the denticles seem to. 
fuse together, as for instance in Bybodus (28). The circumorbital 
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plates of Cladoselache , and the dermal plates of certain Holo- 
cephaii (29) may also be of this nature, since they appear to be 
formed of dentine-like substance. 

The Scales and Plates of the Ueterostraci. —The important 
researches of Traquair (23 & 24) have disclosed a most interesting 
series of Paleozoic fish in which it appears to be possible to trace 
clearly the evolution of the bony cam pace of the Pteraspids from the 
simple placoid scales of Thelodus. The latter (text-fig. 19(3, c & f) are 
broad and flattened denticles closely set in a mosaic on tlio head and 
trunk, and fitting together by their erenulated edges, in the tail 
region they lose the crenulations, are set farther apart, and are more 
spine-like in shape (text-fig. 196. a). Rohon (18) and Rose (21) have 
described their finer structure. The pulp-cavity is simple, and there 
is no distinctly marked basal plate. The whole scale is formed of 
typical dentine. Psammosteas is almost entirely covered v ith large 
plates (Traquair, 23). Superficially these are studded with small 
denticles in every way similar to those of Thelodus (text-fig. 196, 11 ). 
They have a rounded or pointed top, a wider ha.se, and more or 
less closely-fitting erenulated edges. Below these denticles is a. 
thick plate of hone-like tissue, which, however, is devoid of bone* 
cells. Since the structure of these plates has not l>een described in 
detail I give some figures of sections (Pl. XLlfl. fig. 4, k text- 
fig. 196, d). An outer spongy layer, pierced in all directions bv 
a network of vascular canals, occupies the greater thickness of 
the plate. It. is indistinctly sulwiivided into two by a layer of 
lamella* parallel with the surface. The inner side of the plate is 
strengthened with a thick lamellated layer. These skeletal 
structures have been deposited in successive lamina*, as is evi¬ 
denced by the striation seen in sections (PL XLI11. fig. 4). The 
plate grows in thickness by the addition of new layers on its 
lower surface. 

The denticles are of quite different structure, are composed of 
true dentine very like that of Thelodus (PL XLI11. fig. 4), and 
contain a pulp-cavity. They rest on the underlying plate, to which 
they become fixed, being fused to it here and there at their base. 
But they are sufficiently separate to be frequently broken off in 
specimens. These denticles grow, of course, by the addition of 
new matter below; and so the pulp-cavity becomes very shallow, 
and is not exposed even when the cone is much worn down. 

It is but a step from Psammosteas to Pier as pis, whose exo¬ 
skeleton has been well described by Huxley (9) and Lankester 
(11). Here the denticles already elongated in some regions of 
Thelodus have been converted into long narrow, closely fitting 
ridges (text-fig. 196, i). Pander figures a fragment of a plate, 
probably of Psammosteas , which shows most beautifully inter¬ 
mediate stages in the elongation of the denticles (14). Each ridge 
of the Pteraspis shield shows in transverse section the structure of 
a typical placoid scale, with numerous tubules radiating from the 
elongated pulp-cavity into the dentine. Very narrow depp valleys 
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separate the dentine ridges, which may sometimes meet below. 
Traces of the erenulutions may still be seen. 

The underlying plate consists of an outer layer with very 
large vascular spaces, and a larnellated inner layer. The skeletal 
substance of which these are composed is quite similar to that of 
t he J’mniniosleus plate. 

Thus it appears that the shields of the Heterostraci. and also 
the, scales and dermal fin-rays, have all been evolved by the 
combination of a covering of separate isolated denticles and an 
underlying plate, and the theory of Williamson is confirmed in a 
most remarkable manner by Tmquair. lint, and this is an 
important point, the superficial tubercles and the plate should not 
he compared to the pointed tip and expanded lusal plate of an 
ordinary Selachian plaeoid scale. Throughout these changes the 
denticles remain essentially unaltered; the inner and continuous 
plate is evidently a quite distinct structure of separate origin a 
new skeletal support, doubtless developed in the cutis, and with 
which the denticles only came into secondary connection. In the 
most specialised forms (J’feras/tis) the latter almost entirely lose 
their individuality, and acquire the deceptive' appearace of being 
merely the ornamental surface of a scale or plate; yet they neither 
lose their characteristic tooth-like histological structure, nor do 
they realh t ake part in the formation of the underlying plate. 

The trite Seales, (doming now to the fish with true scales, we 
lirsl of iill study those scales which have hitherto been grouped 
under the name ••ganoid." Of these there arc three types which 
can he oleuly distinguished. 

The Cosmoid Scale. As an example of the first type, which may 
be called the “ cosmoid ' f scile, we may take t hat of Meyalichtht/s. 
It has been so well described by Williamson (25), that little need 
he said concerning its structure, which is shown in text-figs. 197 

200. As usual, a basal layer is pro* mt composed of pirallel bony 
lamina* of “ isopedine." over which is a zone with large vascular 
spaces. Near the surface these canals combine to a more regular 
horizontal system forming a network passing round vertical canals, 
which reach the outer surface of the scale, it is the openings of 
these canals which give the pitted appearance to the shiny scales of 
the * k (Jrossopterygian ” fish. Below the surface the canals oxpand 
into conical chambers, between which pass upwards another set of 
vertical canals ending above in pulp*cavities. From these radiate 
a multitude of cannlictili. 

A section parallel to the surface and just below it shows the 
conical chambers surrounded by a hexagonal pattern, formed by 
the cut ends of the dentine tubules (text-fig. 197). A section further 
down displays the pulp-cavities surrounded by the canals joining 
the chambers. This layer of vascular chambers and pulp-cavities 
disposed with such beautiful regularity may be considered as the 
highest development of oosmine.” Williamson gave this name 
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to the peculiar dentine-like substance he discovered in “ganoid” 
scales. Unfortunately he also applied it to a very different bony 
tissue found in Lepulotns (p. 758). But in this paper the name 
cosmine will be restricted to a tissue with canaliculi like those of 
dentine, and the name “cosmoid” will be applied only to scales 
with an outer layer like that of Megalichthys. 

The cosmine is restricted to that part of the outer surface of the 
scale which is exposed. Those regions which are overlapped by 
their neighbours in front have no cosmine, and are formed entirely 
of the two lower bony layers, the vascular and the isopedine (text- 
fig. 197, c). Jn both these are distributed numerous bonc-cells. 
No such cells aro found in the cosmine layer. The passage from 
the one to the other is gradual. Overlying the whole cosmine- 
covered surface is a thin layer of transparent glassy appearance 
and of homogeneous texture (text-fig. 197, a, & PI. XL1J1. fig. 5). 


Text-fig. 197. 



(From Laukcster’s 4 Treatise on Zoology/ t»v permitMon of Messrs. A. A C. Iibuk )' 

Scale of Megalichthys liihberti Ag.; Catboniferous, England. A. Pirn* of a thick 
transverse section, much enlarged. It. Section through the hind edge, en¬ 
larged. 0. Outer view of a scale, ar,, anterior region coxend bx next scale; 
c M large vascular cavity; c/>., chamber of cosmine layer, <//., canaliculi of 
cosmine; //tbin outermost shiny layer; A., irregular vascular canals ; bony 
inner layer or isopedine; o., opening of chamber on surface, pc. t pulp-cavity 
from which canaliculi radiate; v.c,, vertical canal. 

Now, such a cosmoid scale grows at its edge and lower surface. 
New cavities may be excavated in the vascular layer, or old ones 
filled up; hut the increase in bulk of the scale as it grows older 
can only tnke place by the addition of new lamella) of isopedine 
below, and by the deposition of substance, enclosing new chambers 
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mimI pulp-cavities at the periphery (text-tig. 197, «). The cosmine 
layer with its thin enamel-like covering, is formed once and for all 
when it is first laid down. As far as one can judge from the 
examination of sections it does not materially alter with age. No 
new layers are deposited above it; such changes as take place are 
unimportant, and chiefly due to the filling up of tin* various 
spaces. The stratification of the isopedine indicates the lines ot 
growth. Faint signs of laminse are also visible in the walls of the 
\aseular spaces. 

We may summarise the characters of the cosmoid scale as 
follows : It has an outer layer of dentine-like substance with 
pulp-cavities and oscular chambers arranged in regular maimer; 
a middle bony layer with vascular spares; and an inner layer of 
bony la mi me, probably ossified fibrous tissue of the cutis. The 
cosmoid scale grows in thickness only by the addition of new 
lamella* below ; its outer surface is eo\ ered \\ itli a t bin shiny layer, 
the nature and origin of w hich is uncertain. 

The Ganoid Scale. It is proposed to restrict the mum* *• ganoid " 
to a type of scale found in ail the Actinoptengii except the modern 
Toleostei. In its full development, this type is represented by the 
rhombic scales ot I'aluoniscus and Lejddust^us. Jt ditiers radically 
from the eoMituid scale described above in that it grows in 
thickness by (he addition of new layers not, onh below, but also 
oil its upper surface. In tact concent vie levels of new substance 
are continually being deposited over the whole surface; the oldest 
part, of the scale is therefore at the centre*. These layers, 
however, are not the same throughout; the lower being Umv or 
fibrous, the upper of much denser homogeneous, enamel-like 
substance railed ganoine by Williamson (text-fig. 198, c). 

There are two distinct varieties of ** ganoid*’ scale, differing ill 
constant and important characters : 

The Eaheoniscoid Scale, donated us or E nr y notux yields good 
examples of this type. The exposed surface of the scale is covered 
with a shiny layer of ganoine, pierced here and there by small 
vascular canals leading downwards into a horizontal network of 
canals (PI. XLY. tig. 15, &. text-fig. 198). From this again a few 
vertical canals pass downwards to open on the lower surface. The 
bulk of the scale, below the network of vascular spaces, is made up 
of the usual horizontal lamina* of hone, arranged in parallel layers. 
At. the periphery these layers are bent upwards and, so to speak, 
turned over to form the la mime of ganoine covering the outside of 
tin* scale. The two are continuous; but at their junction, just 
above the vascular spaces, is a cosmine-like layer penetrated by 
bunches of minute branching canaliculi passing upwards (fig. 15). 
Bone-cells are abundant below the vascular network, but none 
are found above it. Thus, in the Paheoniseoid scale, a layer of 
cosmine is interposed between the lower bony and the upper ganoine 
layers. 
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Text-fig. 198. 



(From La nicest or’* ‘Treatise <m Zoology/ bv permission of Messrs A. & t\ Hlnek.) 

Knrynotus rrniotus Ag. ; Lower Carboniferous. A. Diagrummatir and nmrh 
enlarged view ot a piece of the scale. 1». Enlarg'd outer \i«*v\ of a scale. 
C. Transverse section of a scale, enlaiged. rf., anterior coveied region: <>/>., 
articulating process; r., fine canaltculi of cosiniue layer; //., gunoine la.ver; 
//., system of horizontal canals ; i«opodme layer; <>., opening on outer surface 
of vertical canals; ja., posterior exposed slimy mu face; n. outer surtaee, 
oe. f vertical canal. 

During growth tho three kinds of tissue are laid down simul¬ 
taneously and in continuity; but the articulating peg and the 
flange which is overlapped by the neighbouring scales are formed 
of bone only. 

The Lppidosteoid ticale .— While resembling the Ptikconiscoid 
scale in its general appearance and mode of growth, the scale of 
Lepidofitem differs from it in two important particulars (text- 
figs. 199 & 200). In the first place there is no horizontal netw ork of 
vascular canals giving off eanaliculi— there is therefore no regular 
zone of cosmine. Jn the second place, the scale is pierced by a 
multitude of slender unbranched tubules passing inwards from the 
surface at right angles to the lines of growth (PI. XL VI. fig. 20). 
These tubules converge therefore towards the central or oldest 
region of the scale, and many of them penetrate to <juitc near the 
ganoine. As has been well shown bvHertwig(7) and Nickerson (13), 
each tubule belongs to one cell, which lies on the surface of the 
scale and sends a long process down the tubule. At their inner 
extremities the tubules break up into minute branching twigs. 
In some cases, as for instance in Lepidotus , these fine branches 
pass upwards at the edges with some regularity, where the bony 
lamella? merge into the ganoine. Williamson speaks of this region 
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as cosmine; but the resemblance to the typical cosmine of Me gal- 
ichthifs , or even to the cosmine of Paheoniscids, is not at all close, 
and the two structures are probably not homologous. Since in 
the lepidosteoid scale there are neither pulp-cavities, nor vascular 
networks giving rise to canaliculi, it seems advisable not to apply 
to them the name cosmine at all. The tubules, with their inner 
branching ends, may very well merely represent modified bone- 
eells, which, instead of being buried in the matrix they produce, 
get carried outwards further and further from their first position 
as the scale grows older. They do not all start from the same 
legion. (July the oldest tubules reach the central parts; younger 
ones start at various points among the later formed lamina*. 
Occasionally the tubules seem to traverse the ganoine in its outer 
and thinner region ; but as a rule they either do not run upwards 
to the exposed surface or they get cut off by the newly deposited 
layers of ganoine, each of which of course extends a little further 
than the last (text-fig. 199). 


Text-fig. 199. 



(From LanfcchterV ‘Treatise on Zoology/ by permission of Messrs. A. A (\ Hhtck.) 

Much enlarged view of a piece of the scale of Leptdn$teus assents L. d , superficial 
denticles ; y., ganoine lujei: inner bony layers, or rsopedine; t., tubules with 

branching inner ends; cr., \ iiscular canal. 

We have seen what are the three chief kinds of scales commonly 
called ganoid ; to the first it is proposed to give the name cosmoid, 
while the second and third are varieties of the true ganoid scale. 
Other and less important varieties exist and will he dealt with 
later on (p. 765), 

Origin of the Cosmoid and Ganoid Scales. 

According to Williamson's theory, which has already been 
mentioned, the cosmoid scale arose by the fusion of a large number 
of denticles, and their combination with a bony plate developed 
below'. In fact the theory which we have just found to apply so 
admirably to the explanation of the plates of the Heterostraci, 
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was put forward by Williamson to account for tliostructure of the 
scales and dermal plates of Meyalichthys (26). Each pulp-cavity 
of the cosmine layer is supposed to indicate a single denticle. As 
representing an intermediate stage in the formation of cosmine, 
he pointed to the dermal hones of the (Judaeanth M acropoma. 
Here the denticles are clearly seen, either standing up as sharp 
teeth on the scales, or as more or less blunt protuberances on 
the cranial bones. The denticles in Macropoma retain their 
histological character and pulp-cavitv, although they become fused 
to the underlying bone, and so deeply sunk in it, that they may 
be mistaken for a mere superficial ornamentation. Cosmine, 
says Williamson, is formed by “•the continent aggregation and 
superficial depression of a number of placoid teeth, surmounting 
a highly developed scale.” 

While cosmine grows from within, ganoine is deposited from 
without. The scale here called Palaouiscoid, Williamson believed 
to be formed by the overlapping of the honv lamina* at the edges, 
and their spreading out over the outer surface of the cosmine as an 
enamel-like layer. The ganoid scale, then, would be described as 
a cosmoid scale the edges of which have been turned over on to 
the outer surface. 

These fascinating theories meet with many difficulties in the wav 
of their adoption ; difficulties which are probably not insuperable, 
but must be disposed of before Williamsons views can he con¬ 
sidered as established. 

First of all, it is a far cry from the scattered denticles of 
Macropoma to the complex cosmine of the Ostoolepids. Most of 
Williamson’s observations on M acropoma 1 can fully confirm. 
But 1 have looked in vain for any intermediate forms bridging 
over the gap between the two types of scale. The dentine-like 
substance of J fagidichthy* forms a continuous layer, without sign of 
subdivision externally ; and the appearance of a series of crowded 
denticles seen in a section is chiefly due to the pulp-cavities and 
conical chambers being cut through alternately. Although so 
extraordinarily like the shield of Pleraspis in section, the two arc 
really very different in structure. In the pakeoniseoid scale the 
cosmine may be said to have lost any trace of the subdivision into 
separate denticles which it may once have possessed ; and in the 
lepidosteoid scale no true cosmine occurs at all, according to my 
observations. 

Pander, it is true, has given beautiful figures of sections of the 
dermal bones of Glyptolepis , showing bow' the superficial teeth 
may become fixed to the bone, and converted into eosmine-like 
tubercles (15); but I have failed to find anything quite like this 
in the material at my disposal. On the scales of (ttyptolepi* 
there appear to be no regularly disposed denticles, though 
here and there are tubercles which resemble rather the last 
remnants of disappearing cosmine than the incipient stages in its 
foraiation. Rohon, however, agrees with Pander, and supports 
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the iiew that the tubercles in “ JJevdrodus *' are denticles which 
have become fused on (19). This is an important point which 
requires further investigation. 

With regard to the ganoid scale new difficulties arise. The 
cosniine layer in these is supposed to represent the thoroughly* 
fused denticles. Williamson is not explicit on this point, and 
does not trace in detail the origin of the scale of Vain oiriscus from 
that of Meyalkhthys. The denticles, we may suppose, have sunk 
away from the epideimis, and have become surrounded by 
concentric layeis secreted by the mesodeimal pocket in w hich the 
scale is now enclosed (text-fig. *200, E <fc f). But how on such a 
view can we account for the new formation of cosniine in each 
successive layer ? In the case of the cosinoid scale, the outer 
layer, we might suggest, remained immediately below the 
epidermis, new denticles being continually added at the circum¬ 
ference. Such a ring of growth may be compared to a dental 
groove. These denticles might develop in the ordinary way from 
“germs” at the edge, and become fixed on during giowtli (text- 
tig. 200. d). The thin sheet of transparent substance covering 
the cosinoid scale would then represent the enamel. But, it 
may he urged, in the pakroniscoid scale the cosniine would soon 
become cut oil' from the epidermis, and it is difficult- to see how* 
new “genus” could be produced, and more especially how the 
newly foimed denticles could come to occupy the position of the 
cosniine in the middle of each lamella at the junction lie tween the 
gannine and the bone. This objection is not fatal, for it; must lx* 
remembered that the inner secreting surface of the pocket probably 
repiesents tin* original upper surface of the deimis as far as the 
edge of the scale, and therefore might well retain the power of 
producing new denticle “ germs at tin* periphery. In the series 
of diagrams (text-fig. 200, p. 761) 1 have endeavoured to illustrate* 
this extension of Williamson’s theory in accordance with more 
recently acquired evidence concerning the development of these 
various structures. 

Of the development of a typical pala*oniscoid scale we know' 
nothing; but Nickerson (13) has given us a most, excellent 
account of the development of the scale of Lrpidostnts, which 
entirely hears out Williamson’s view as to its mode of growth by 
concentric layers, and I have myself made observations on the 
development of the scales of 1 ’olypterus which lead me to the 
same conclusion. 

Let us now r examine a third difficulty which suggests itself. 
It is this : if the denticles are already represented in t he cosniine, 
how comes it that the scales of Holyptenis , which contain a cosniine 
layer (p. 770), have denticles set on their outer surface ? This 
question brings us to the consideration of Hertw ig’s theory of the 
origin of scales and dermal bones. 

Agassiz and Williamson described the denticles which art* 
movably articulated to the surface of the dermal bones of 
certain Siluroid fish (Hypostoma, etc.); and Reissner ( 17 ) found 
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similar small denticles fused to the surface of the scales of 
Lepidosteas. O. ilertwig, in a series of valuable papers on the 
dermal covering of fish, contributed a number of interesting 
observations on its structure and development. But, neglecting 
the work of Williamson, the importance of whose researches he 
failed to appreciate, ilertwig does not appear to have understood 
the growth of the ganoid scale, and moreover revived the old and 
fundamental error of calling the outer layer true enamel. Tracing 
the origin of all the scales and dermal bones of Lepulosteus 
to the fusion of small plates bearing a denticle, homologous 
with the plaeoid scale of the Elasmohranch, Hertwig concluded 
t.lmt originally the.se fish were provided with a general covering 
of denticles, that by concrescence their basal plates gave rise to 
scales, that enamel was deposited where such plates reached 
the surface, and that subsequently the denticles tended to 
disappear. Klaatsch, in his important paper on fish-scales ( 10 ), 
supports 1 lertwig’s general theory ; but considers that each scale 
of the higher fish represents a single denticle of which the basal 
plate 1ms become much enlarged. “ JJie (lanoidschuppe ist der 
Placoidschuppe homolog, in so fern sie die alte Einheit fortfiihrt. 
Sic entspvicht in der Ilauptmasse der Basalplatte, und zwar den 
tieferen Theilen derselhcn. Der Spitzentheil der Placoidsclmppe 
ist. rudimentiir geworden. Die (hmoinschicht der Lepidosteus- 
schuppe entspricht den oberthiehlichen Theil der Basalplatte. 
Den Ziihnchen der Lepidoston^sehuppe kommt keine morpholog- 
isch»* Bcdcutung zn." (p. 155.) 

Nickerson also compares tin*ganoid scale to the plaeoid denticle 
on the supposition that the basal plate of the latter has given rise 
to the scale. The separate development of the dentine cone and 
of the plate in Lepidostroft* he would interpret us due to secondary 
modification ( 13 ). 

The denticles on the scales of JjPpidostnis and Polypterus are 
generally spoken of as degenerate vestigial structures usually 
absent, in the adult, except in certain restricted regions. But 
there is reason to believe that the denticles are much more 
abundant, ami regularly distributed than is commonly supposed. 
They are to he found in adult specimens of both genera on the 
scales of the trunk where these have been protected from rough 
usage. Their absence in many specimens is due to a great extent, 
if not entirely, to their having been rubbed off. As Nickerson 
( 13 ) has well shown in Lrpidostetn the denticles develop just 
like those of Elasmolmmchs, on the surface, of the mesoblastic 
tissue, and afterwards become fused on to the scale, in the 
formation of which they take no real part, except in so far as they 
may occasionally get buried in it. The same is the case in 
Polypterm, as my observations show. 

The comparison of the denticle and ganoid scale with the conical 
apex and basal plate of the plaeoid denticle seems, therefore, to 
be fundamentally wrong. As already insisted upon, the basal 
plate is merely an extension of the denticle cone; there is no 
Proc. Zool. Soc. —1907, No. LII. 52 
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reason to think that it can ever develop separately. Nor is there 
any evidence that denticles do ever really contribute to form 
dermal bones. Even in the case of the palatal bones of fish and 
amphibians, the teeth do not actually combine to build up the 
supporting Ixme, but become fused sooner or latei to bony 
substance independently developed at their base. 

The history of the pakeoniseoid variety of ganoid scale would 
seem be this (text-fig. 200, p. 701). It first arose as a dermal plate 
of hone to which beeame attached a number of denticles, eventually 
forming an outer layer of eosmine—the cosmoid stage. It then 
sank deeper into the dermis, which grew over the outer face, and 
so enclosed it in a mesoblastic pocket secreting complete concentric 
layers. The outer dermis continued to give rise to denticles, 
which thus came to ho situated on the top of the sunken scale, 
and subsequently became attached to its surface. Whether the 
cosmoid scale ever was provided with such denticles is unknown. 
None have been described in extinct forms; and 1 have looked 
for them so far in vain. Possibly the cosmoid scale always 
remained close under the epidermis, and so there would have l>een 
no room for tlieir development. At all events such denticles 
are only known to occur in Lrpidnstpus, Polyptervs, and some 
►Siluroids, and the extinct. (Jcrlacanths (which have no true cosmoid 
or ganoid scales). 

This hypothetical history of the cosmoid and paheoniscoid 
scales is illustrated in the diagrams (text-fig. 2(H), a to o). 

Whether the lepidosteoid variety can be* considered as a modi¬ 
fication of the paheoniscoid type seems to me extremely doubtful. 
It is true that the scale of “ Jhtpidius granulosus as described by 
Williamson, might he taken as intermediate, but my own obser¬ 
vations on this species do not confirm his description of cosinino 
tubules. Indeed this scale appears hardly to differ from the 
typical lepidosteoid form. Future research on fossil forms may 
perhaps enable us to determine what has been the history of the 
lepidosteoid scale whether it has ever jmssed through a cosmoid 
stage. 

>So far we have merely developed, in a more modern form, 
Williamson’s theory of the origin of the scales of the Teleostomi. 
It is obvious, however, that another view might be held. The 
alternative theory which can l>e put forward is simply this : that 
the outer layer of the cosmoid scale is merely a special region of 
the bony plate, which 1ms come to acquire a dentine-like struc¬ 
ture, and not a product of superficial denticles. This theory 
would differ from the first only in its account of the origin of the 
eosmine; the paheoniscoid scale would still be derived from the 
cosmoid as explained above. One of the chief difficulties to be 
met by this view, is that the more primitive and ancient fish 
(early J)ipnoi, and Osteolepidoti (Crossopterygii)) have the most 
perfectly developed eosmine. On the whole Williamson’s theory 
seems the test, though it cannot be considered as fully established 
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until stages intermediate l>etweeii the eosniine and the denticle 
have been discovered. 

We have determined wluit are the three chief kinds of scale ; 
let us now see of wluit importance they are in classification. 

The Systematic Importance of the Scales in the 
Dirxoi and Teleostomi. 

The Cosmoid type and its derivatives . — That type of scale 
which we have called cosinoid occurs only in the extinct Osteo- 
lepidoti (Crossopterygii) and in the l>ipterida\ In the thick 
rhombic scales of the Osteolepidie it is most perfectly shown. The 
scale of Megalichthys has been fully dealt with above (p. 755). 
That of Osteolppis is quite similar, as may be seen in Pander’s 
excellent figures (16). A section of the edge of the scale 
of Osteolepis is here figured, showing the outer layer of typical 
cosminennd the absence of stratified ganoine (PI. XLIIL. fig. 5). 
Dipfopterus differs scarcely from Megalichthys (Williamson). 

Now it is extremely interesting to find that the scale of Uipterns 
has exactly the same structure, for it has long been recognised 
that the Dipterida* approach the Osteolepidoti (Crossopterygii) 
more closely than any ot her group of fish. The importance of this 
fact is enhanced hy the knowledge that the cosinoid type occurs 
in no other Order. Pander’s figures leave no doubt about, the 
resemblance of the scale of JJipterns to that of Ostealepis, 
Vnfortunatelv 1 ha\e not had material favourable for sections ; 
hut the fragments I have examined confirm his descriptions. 
This cosmine layer is of such peculiar, elaborate and complex 
structure, that we cannot suppose it to have been independently 
developed in the two cases. There seems no escape from the 
conclusion that the common ancestor of the Osteolepidie and 
Dipnoi had scales of this eosmoid type. 

The evidence with regard to the other families of the Osteo¬ 
lepidoti (Crossopterygii) is not so clear. Various forms of scale 
occur among them; some of which are probably degenerate 
eosmoid scales, while others perhaps belong to some different 
though related type. 

In the Holoptyehiida* the scales are usually rounded, and 
ornamented with tubercles and ridges. Williamson (see his 
fig. 24, plate 42) figures a section through the scale of lloloptychins 
showing an outer layer which is undoubtedly a stage either in the 
formation or in the degeneration of the typical cosmine structure. 
According to Rohon’s careful account, the scale of Holoptychins 
(probably another species) is very like that of the Osteolepidie, 
excepting for the outer layer. Instead of being built in the 
uniform and beautifully regular manner of typical cosmine, it is 
in the form of the irregular tubercles and ridges already 
mentioned; and these are composed of dentine-like tissue, 
resembling the cosmine layer of the palseoniseoid scale. There is 
no alternating system of pulp-cavities and chambers, but merely 

62 * 
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a vascular network from which arise branching dentinal tubules, 
liohon considers that the tubercles represent denticles fused 
on to the surface ; they appear to mo rather to represent stages 
in the degeneration of cosmine, than in its formation. The same 
may be said of Glyptolepis (p. 760) j here the middle vascular layer 
is to a great extent exposed, forming ridges on the upper face 
quite similar to those found on the scales of the Rhizodonts. 

The scales of the Rhizodontida? I have been able to examine, 
such as Bhizodus , Strepsodus, and EuMhenopteron, are rounded, 
relatively thin, and with a superficial ornamentation of ridges and 
tubercles (PI. XLY. fig. 14). The bulk of the scale is made up of 
the usual parallel bony lamina? of isopediuc, which merge above 
into the vascular layer. The ornamentations have no resemblance 
to cosmine in structure, and are directly continuous with the bony 
trabecula* of the vascular layer, being formed of the .same sub¬ 
stance (PI. XLIY. figs. 6<fe 8). Where the tubercles are very large, 
they appear to bo formed to a groat extent by the upturning of 
the isopedine lamella? at the growing edge of flu? scale (fig. 7). In 
some regions of the scale of lilt izodus this overturning of the lamirne 
is very pronounced ; yet it never results in the deposition of a con¬ 
tinuous covering, and only occurs at the edge. Nevertheless, in 
Eusthenopteron and Bhizodus the ornamentation seems to have 
grown, to some extent, by the addition of new bony layers on the 
outer surface; and we may suppose that,the cosmine having dis¬ 
appeared, the bone-forming cells of the middle layer emerged on the 
outer face and continued to secrete there. But when once formed, 
the middle layer itself does not appear to have grown appreciably 
in thickness, though new lamina* were always being added to tin* 
lower strata. The ridges are often very numerous and regular, 
with an elaborate network of canals below opening by many 
apertures on the surface at the bottom of the valleys. This 
structure is also seen in GhjptobpU ; in which, however, here 
and there the tubercles have the appearance of cosmine (p. 760)*. 
(iyroptychius , alone among the Rhizodonts, Inis preserved a thick 
shiny scale; and here can he seen an outer layer of true cosmine 
as in Osteolepis. 

With regard to the Cudacanthida* our knowledge is still very 
incomplete. ]t has been clearly established by Williamson (26) 
that some genera such as Macropovm have typical denticles, with 
dentine cone and pulp-cavitv, fused on to the outer surface of 
their scales and dermal bones (p. 760). His account I can fully 
confirm. The scale consists of an inner layer of isopedine, 
an intermediate layer with vascular canals, and lastly of the 
denticles on that hinder region which is not overlapped by neigh¬ 
bouring scales. In Codacanthus are found the first two layers; 
but instead of superficial denticles, there are elongated tubercles 
or shiny ridges which in section appear merely as hollow arches 

* We shall await with the greatest interest a description of the scale of Tarratiu *; 
doubtless it will throw much light on the problem of the systematic position of this 
very imperfectly known hut important genus. 
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on the top of the scale (PL XLIV. fig. 12). Whether these tubercles 
represent modified denticles remains to be proved. A careful 
study of better preserved material, and of other genera, might 
settle this point. 

Turning now to the Dipnoi, we find that Dipterus has typical 
cosmoid scales (p. 705). All the living genera have scales of very 
uniform structure(Wiedersheiin 25, Gunther 5, Klaatsch 10); con¬ 
sisting of a basal layer of isopedine lamella 1 , little if at all calcified, 
and an outer calcified layer. The latter closely resembles the outer 
vascular and ornamental layers of the scale of the Ilhizodontidte. 
A horizontal network of canals and space runs through the base 
of the calcified region, and opens by numerous pores betweeu 
more or less well-defined ridges. A multitude 1 of very small 
spines projects from the whole surface of the scale. The ridges 
and partitions separating the vascular spaces grow hy the addition 


Text-fig. 201. 



(From Lankedter'* ‘ Treatise on Zoology,* by permission of Messrs. A. & C. Black.) 

Enlarged view of a small portion of the scale of Pfianeroplevrnn curium Wht.; 
Upper Devonian, Canada, t., inner bony luyer; sp ., surface apinelet; vascular 

apace. 

of new lamina* of bony substance without cells; and the spines 
are merely processes of the calcified layer developed in just the 
same manner. They are obviously analogous to the tubercles on 
the scale of the Ithizodonts, and like them are found all over the 
posterior covered as well as generally over the anterior exposed 
region. These spines have nothing to do witlK dentides, with 
which they have been compared by Wiedersheiin (25); and 
differ from them radically both in structure and development. 
Wiedersheim’s theory has already been disposed of by Klaatsch 
( 10 ). Now it is very interesting to find that this peculiar 
“ Dipnoan ” type of scale is already perfectly differentiated in the 



768 


MR, E. S. GOODRICH ON 


[Nov. 12, 

Devonian genera, Phtmeropleuron and Scaumenacia (PI. XL1V. 
figs. 10 & 11, and text-fig. 201). These fish have thin scales, with¬ 
out cosmine or ganoine, but studded all over with the same 
characteristic spines. This Dipnoati type of scale would seem to 
he a degenerate form derived from the eosmoid type of Dipterus , 
after the loss of the cosmine layer. We may expect to find inter¬ 
mediate scales among the other extinct Dipnoi. 

The Ganoid Scales. —Ganoid scale*, whether of the pabeouiscoid 
or of the lepidosteoid type, are found only in the Aetinoptervgii 
(and Polypterini). 

All the Palreoniscidse and Platysomida* I have l>oen able to 
examine, have scales belonging to the Palieoniseoid type, differing 


Text-fig. 202. 



(From Lan heater's ‘ Treatise on Zoology/ by permission of Messrs. A, A- (\ Black.) 

i'lteirolepte sp. t L. Devonian. A. Transverse section of scale, B. Outer view of 
scales enlarged. C. Much enlarged view of n piece of n scale cut transversely. 
I). A fragment of the inner bony layer, magnified, dt., canalieuli of cosmine 
k\er; /., vertical blind canals (pulp-cavities); ganoine layer; h. % system of 
horizontal vascular canals; inner bony layer, isopedine; ,s\, shiny outer 
surface; vc., vertical canal. 

only in unimportant details (Palmonhcus degans ; Enrynotm 
crenatus, text-fig. 198 ; Elonichthys, Gonatodns , PI. XLV. fig. 15). 
They can be recognised at once in sections by the presence of a 
network of canals and a layer of cosmine underlying the laminae 
of ganoine. 

The scale of Cheirolepis , the structure of which is shown in 
PI. XLV. fig. 13 and text-fig. 202, has all these characters well 
developed in spite of its small size and peculiar shape. 
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The remainder of the Actinopterygii, except the Teleostei, all 
appear to have the Lepidosteoid type of scale, with the peculiar 
tuhules described above (p. 758). 

The Protofipondyli.- In the family Semionothhe, 1 have 
examined SettnonoinH knppfi , Lepldotm s* mfuilelU, and JJapedius 
sp. ; in the Pycnodontidw, Mtcrodon sp. ; in the Eugnathidac, 
E (UfudiJuts for mas an (PL XLVL tig. 20); m the Pachycormhhe, 
J^tehi/corittHs heterurun ; and Ophwpsir in the Macrosemiida*. 
These genera display a, remarkably uniform type of lepidosteoid 
scale. The scales of the Amihbe (Anna and 1 he extinct Sleyahirua) 
are so thin that little can be made out in sections beyond the fact 
that they are formed of lamime and contain bone-cells, except in 
the topmost la} or. However, a section of a cranial dermal bone 
of Amia shows the lepidosteoid tubules developed in the most 
perfect manner (PI. XLVI. fig. 18). This observation is of some 
practical importance, as it may help ns to determine the affinity 
of those fish in which the scales are degenerate or absent, but of 
which cranial plate* can often be obtained*. 

The .f'JtJu'ospandyli. -Both the Aspidorhynchidse and the 
Lepidosteidie show the sune characteristic structure; the genera 
examined being Lepidnstea.s (PI. XLV1. tig. lb, and text-tig. 199), 
and Aspidorhyttchtt* (fig. 19), already described by Williamson. 

It is interesting to find that the scale of Phofidophonis also 
belongs to the Lepidosteoid type. 


Si MM A it Y. From wlmt has been said in the foregoing pages, 
it will he gathered that the scales of the Dipnoi and Teleostomi 
present very few distinct types of structure. That in fact only 
three distinct types exist: the eosmoid, the palanmiscoid, and the 
lepidosteoid. Certain other varieties are found, such as the 
Rhi/.odont and Dipnoan, which are probably to be derived from 
the eosmoid. The position of the Codacnnth scale is at present 
difficult to determine: it may be a primitive form in which the 
denticles have not yet fused to a cosmine layer, as Williamson 
supposed ; or it may be simply a degenerate eosmoid scale to the 
surface of which denticles have become attached. 

Further, it appears that the structure of the scales is very 
uniform within the families, and that closely allied families 
usually have very similar scales. The eosmoid scale occurs in the 
extinct Osteolepidoti (Cmssopterygii) and Dipnoi ; but in no 
other group of fish. Similarly the ganoid scale occurs in the 
Teleostomi and never elsewhere. The paheoniscoid type is 
restricted to the Paheoniscida 4 and their immediate allies ; while 
the lepidosteoid type is universal among the Protospondyli, the 
^Bitheospondyli, and the Pholidophoridic, am! not found in any 
other group as far as is known. 

These different, kinds of scales, then, are of great systematic 
value, and the position of a fish in any of the large divisions can 


* Stewart lias descril>e<I similar bone in Fistularia (Cat. Coll. Surgeons). 
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at once be determined by an examination of its scale. Doubtless 
all the types have been evolved from some common ancestral 
scale, and numerous intermediate forms will be found, whose 
position will be difficult to assign; but so far the chief types 
remain remarkably distinct from each other.* 


The Scale of Poly pte mis. -Let us now apply our test to the 
scale of Polypterm. The Polvpterini have always been placed 
among the so-called Crossoptervgii ever since Huxley wrote his 
famous paper on the classification of Devonian fishes (8). I 
have elsewhere discussed in greater detail the affinities of Poly- 
pterus ( 4 ) ; and shall only mention here that, in a paper published 
some years ago (4 a), my opinion has already been expressed 
that its relationship is rather with the Aetinopterygii than with 
extinct “ Crossopterygii.” 

The scale of Polypterus has been described by Agassiz (1), 
Leydig (12), and Hertwig (7). The last author especially 

Text-fig. 203. 



(From Lankester’s ‘ Treatise on Zoology,’ by permission of Messrs. A. & C. Black.) 

Portion of a thick transverse section of the scale of Poh/pterus bichir GeofTr., much 
enlarged, b inner bony or isopedine layer; c. } canaliculi of the cosmiue layor j 
d., superficial denticle: //., ganoine layer; h., system of horizontal vascular 
canals; o., opening of vertical canal on outer surface; vc., vertical canal. 


has contributed much information concerning the histological 
structure of the scale itself, and the denticles which become 
attached to its surface (p. 763). 

A glance at text-fig. 203 will show at once that the scale of 

* Since this was written I have found a paper, which unfortunately escaped my 
notice, by Dr. H. Scupin (“ Znr Histologic der Ganoidschuppen ” Aroh. f. Naturg. 
vol. Ixii. 1896), in which the microscopic structure ot fish-scales is dealt with. 
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Polypterm is of the ganoid type; and, moreover, that it belongs 
to the pala^oniscoid variety. For in it can be seen not only the 
concentric layers of bone below and ganoine above, but also the 
intermediate horizontal network of vascular canals, and the 
cosmine-like layer supplied by narrow canals from which spring 
numberless dentinal tubules. No scale of this kind is known 
outside tho Actinoptervgii. The evidence is quite clear and 
definite : the scale is of the true ganoid type, and approaches that 
of the Pal icon iscoid more closely than any other. Not for a 
moment is it asserted that Polypterus is a living Palsconiscid ; 
but it is probably in the neighbourhood of this family that it will 
eventually find its place in the system of classification. 

The Acantiioimi. -The scales of the Aeanthodii are of very 
uniform structure, usually in the form of a mosaic of very small 
closely fitting, thick, rhomhoidal plates, set in oblique rows like 
the ganoid scales of a. Teleostome. 

They have always been compared to those of the Elasmobranchs, 
and are generally spoken of as modified denticles, in which the 
pulp-cavity has become reduced. Itolion (18), lieis (16), and 


Text-fig. 204. 
.9 



(From Lankester’s ‘Treatise on Zoology,’ by permission of Messrs. A. & C. Black.) 

Transverse section of the scale of Acanthodcs sp.; L. Carboniferous, Edinburgh. 
dt.y branching canaliculi; g. y outer shiny la}tv ; inner more opaque la}er. 


Fritseh (2) have given descriptions of the scales of various 
Aeanthodians. 

The chief features of the structure of the scale of Acanthodes 
are shown in the semi diagrammatic text-figure 204, and in fig. 21 
(PI. XLVI.), which represents a section taken parallel to the upper 
surface. It is at once dear that it differs radically from the placoid 
denticle in its mode of growth, which is by the addition of complete 
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concentric layers, just as in a ganoid scale. Neither in this 
nor in any other species that 1 have examined, from Devonian, 
Carboniferous or Permian rocks, can 1 find the slightest trace of 
the small pulp-cavity the presence of which is asserted by Rohon, 
but denied by Reis. Nor does the structure of the scale seem to 
me to afford any evidence whatever of such a cavity having been 
present. Reis and others have already described dentinal tubules 
passing inwards from the periphery. These run in towards the 
centre, at right angles to the lines of growth, from all the cir¬ 
cumference except the top; and are specially numerous about 
half way up the scale, where a slight constriction separates the 
upper from the lower region. Only a few tubules reach the 
middle, most of them stop short at varying distances from the edge. 

The outer or upper region of tin 1 scale appears more dense than 
the lower; it is not pierced by tubules from al>ove, but some of 
them penetrate far into the superficial lamina* from the sides 
No hone-cells are present. 

The Acanthodian scale, with its concentric lamina* and upper 
gnnoine-like layers, hears a striking resemblance to tin* ganoid scale 
of the Teleostome. Moreover, the distribution of the branching 
dentinal tubules is quite like that of the similar tubules of the lepid- 
osteoid type of scale, excepting for their more extensive* spreading 
on to the upper surface. There are no vascular canals, a fact 
which may be correlated with the small size of the scale. 

Whatever may he the origin of the Acanthodian scale, there 
can he no doubt that it is built on a quite different plan from 
that of the placoid, and that it approaches most nearly to the 
lepidosteoid type. Fritseh (2) figures scales of Trwfimlria and 
Protacanthodes with a tooth-like process on the hinder edge ; 
unfortunately he gives no information as to the histological 
structure of these scales, so that it cannot he determined whether 
the process represents a pointed extremity or a denticle 
fused on. 

At present we know too little concerning the scales of the 
Acanthodii, to draw any conclusion from their structure as to 
the ]>hylogeny of the group. But these scales should no longer 
be vaguely called mo<lifted denticles, arul used as evidence of 
affinity with the Elasmobranchs. 
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EXPLANATION OF PLATES XL1I1.-XLVI. 

SCALES OF FJS1L 

HEFKRKNCK lihTTKUS. 

5c, bone-cdl; bt , branching canaliculus ; rc. branching cnsminc cmmliculus|; 
rf, denticle; c, enamel-like layer; erf, growing edgeot m*h1c ; //, line marking growing 
edge at an earlier time; ?», gauoine; ht\ bori/ontnl vascular canal; /.inner bony 
laminin of iaopedine; ir , inner and older region ; //, inner laminated layer ; o. outer 
ornament of lidges and spines; or, outer cavity; <rf. outennost or newest layer; 
pc t pulp-cavity; r. ridge; sp, spinelet on surface; t, tubercle : tv. tubule with 
branching inner end ; rc, vascular cavity : vch, vascular eliamlnT ; rt. Mibcular lajer; 
vtc } vertical vascular canal. 

Platk XLIII. 

Fig. 1. Enlarged outer view of scales on the head of Thelodvs. 

2. Similar view* of scales on the tail of Thelodm. 

3. Fragment of a plate of Psammosteus paradoxus Ag. Enlarged. 

4. Vertical section of a plate of Psa utmost cm arenatus Ag Enlarged/cam. 

5. Section through the edge of a scale of Oslcoft pts marrolcpidotus Ag. 

Enlarged, cam. 

Plate XUV. 

Fig. 6. Section of a scale of Kusthenoptcron faordi Wh. Enlarged, cam. 

7. Section through the broken edge of a scale of Hhizodus sp. Enlarged, cam. 

8. Similar section of a scale of Rhtzndvs ornatvs Trn<j. Enlargi-d, cam 

9. Oblique view of surface of clcitbmm of Polypttrus hu'htr <» Knlarg«*d/| 
Figs. 10 tfe 11. Phaneroplcvron curium Wh ; sections of scale. Enlarged, earn. *' 1 
Fig. 12. Section of pilar plate of i'atlacanthus sp. The outer cautics, i><\ ’are 

covered over with a thin shiny layer. Enlarged, cam. 

Plate XLV. 

Fig. 13. Horizontal section, nearly parallel with the outer -urfnce, of a scale of 
Chcirolcpis sp. Enlarged, cam. 

14. Surface views of the scale of Uhtzodm ornatus Traq. A. Anterior edge of 

scale; B, posterior excised region. Enlarged. 

15. Outer region of sections of scale of Oonatodm sp. A, oblique : gnnoine not 

shown. H& <\ vertical to surface; B, towards centre of scale. (\ at 
edge. Enlarged. 

Plate XLVL 

Fig, 16. Fragment of bony lav era of scale of Lcptdastens osseus L, Enlarged. 

17. Central portion of vertical section of scale of Hetendtpidatus tains Eg. 
Enlarged, cam. 

IS. Section through a cranial plate of Jmia calva. Enlarge!, cam. 

19. Section through a scale of Aspidorhynehus sp. Enlarged, cam. 

20. Section through the edge of a scale of Kvffnathus sp. Enlarged, cam. 

21. Section nearly parallel with the surface of u nude of A cant hades sp. 

Enlarged, cam. 


2. The Rudd Exploration of South Africa.—VIII. List of 
Mammals obtained by Mr. Grant at Beira. By Oldfield 
Thomas, F.R.S., and It. 0. Wiioudhton, F.Z.S. 

[Deceived July 18, 1907.] 

Long as the region of Beira and the Fung we River has been 
known as a paradise for sportsmen, no scientific collection of 
mammals appears ever to have been made there, and <*>rtamly 
our own National Museum has never received any specimens 
from the district. Consequently the present collection, obtained 
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by Mr. (Innit for the Rudd Exploration, is of very great value as 
filling in tlie goograj>hical gap between Jn ham bane, whence came 
the magnificent. series enumerated in our previous paper, and the 
better known region* of the Zambezi and Nvasalund. 

The result*, from the point of view of geographical distribution, 
are in many eases most curious and interesting, and show the 
necessity for such systematic explorations as this of Mr. Rudd’s 
lx*forc we can consider our knowledge on the subject to be at all 
complete. For example, in the case of Pt'trfulrnmHH one w r ould 
have supposed that the same form would occur as at Inhambane 
further southwards, since a closely allied one is found on the 
coast further north in East Africa, lint instead a member of 
<juite another group 7\ b*trti<hu'ty1u** an inhabitant of the higher 
inland region from Xvasa to S. Rhodesia—here reaches the East 
coast area, and isolates the Inhamkane species from its northern 
ally. 

Then, again, the Utoiyrfnts is much more closely allied to the 
Reelmanaland //. Imjanfi than to (i, ihn'lhttji of Mashonaland, 
intermediate in geographical jmMtion. 

Tlicie are evidently therefore very manv interesting problems 
>t ill to be determined aUmt the geographical distribution of the 
species, and about the faunal areas mto which the country should 
1 h* div ided. 

Tuentv nine specie* are inclmled in the present collection, 
represent**<1 by l *J9 specimen*, all, as before, added to the National 
Museum bv the generosity oi Mr. (\ I). Rudd. 

The collection was made in two localities, the one just outside 
IVini. and the other, MasemU'ti. on the Railway 2.*> miles from 
that plats*. 

Mr. rant's report on the region is as follows: 

“The Reim District* may briefly Ik* descril>ed as low lying, flat 
country, with pitches and stretches of forest alternating with 
open plains dotted with palmetto, bamboo brakes and ant-heaps, 
and with vlei* and lakes in tin* lowest pails. 

“In the wet season the whole country, except the higher 
forested portions, i* one vast swamp and the vegetation is both 
thick ami high. 

“Natives are few* and scattered, as there is little habitable 
veldt on which crops can Ik* grown, 

“ The climate during the wet season is by no menus healthy, 
and although the thermometer may not always record high 
temperature, it is generally sultry and muggy. Collecting work 
is difficult and the damp beat is most enervating. 

“ Throughout the trip the weather was warm, average temper¬ 
ature H0>° in the shade. Then 1 was plenty of rain, especially 
during the latter half, which was undoubtedly ktd for trapping 
work ;,this combined with the scarcity of mammals in the district, 
and the ravages of ants w hich completely destroyed numbers of 
trapped specimens, prevented the collection made from being 
larger. 
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“The scarcity of mammals,especially the smaller ones, is probably 
due to the annual flooding of the country, as numbers must l>e 
drowned out and killed during the rainy season.” 

1. CeIK O PITH ECUS PYGERYTimrS OllV. 

cf. 1743, 1746, 1794. $. 1744, 1745, 1793. Beira. 

It is worthy of record that no. 1746, a mere baby in arms, the 
son of no. 1744 (teste the Collector) has, above the* usual white 
brow-streak, a sandy-coloured streak separated from the former 
by an indefinite black one ; Ibis effect is produced by the fact that 
the hairs immediately above the white face streak are black with 
yellow tips. 

“ Native name, i Shoku/ 

“ Fairly common in ail the forestand seen in troops of from 
six to perhaps n dozen or fifteen. 

“ Extremely wary and at the least sign of danger hilling in the 
tops of the trees and on the upper sides of the larger branches, 
where it is impossible to detect them; they can sometimes he 
secured by lying in wait whore a troop has been seen to thus 
disappear. 

“ Diurnal only, and living on the wild fruits and berries,” 

2. CKItCOVITIiEfTS ALROGULARIS HE1RKNSLS Poe. 

P.Z.S. 1907, p. 701. 
d . 17fil, 1781. Beira. 

A new form described by Mr. K. 1. Pocock on these specimens, 
and therefore to be credited as one of the disco* cries of the Rudd 
Expedition. No. 1701 is the type. 

3. Galago or anti Thus. A’ Wrought. 

$ . 1695, 1696. Beira. 

Both sjieciiuens are quite young. 

“Native name, SSfenge.* 

“ Apparently not common. 

“ Frequenting the forests and breeding and sleeping in the 
hollow trees.” 

4. EroMoruoHus ckypturus Pet. 

$. 1685,1686. $, 1687. Musembeti. 

These sj*eeimens undoubtedly represent tin* E. crypt nr vs of 
Peters, the tvq>e locality of which was Tette, Whether this name 
is a synonym of E. gambianun as stated by Dobson, may lie left 
to be decided when the genus is again thoroughly overhauled. 

“ Native name, * I goshe.’ 

“ Observ ed only in the bed of the Masemlreti It., where these 
specimens were disturbed from the overhanging trees, and shot.* 

“ According to the natives it is common, and is constantly seen 
by them when the * cachou ’ trees are in fruit.” 
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5. ( 'LATCON YCTERI8 PAIMLJO TliOs. 

V. 1777. Beira. 

The present specimen in its white head and belly recalls very 
strongly the colour pattern of (•. vnrieyaUiH ; it is, however, 
immature, and vve think it safer at present to rank it, as we did 
the specimens from Inhambane (P. /. S. 1907), with (i.papilio. 

u Native name. 4 Sinvegetongi/ 

“The specimen was the only one observed.” 

(>. Kcotophili s XfuuriA Sclireh. 

«.f. 177-$. J. 17<>9, 1770. Heim. 

*1 specimens in al. 

The s|H*cimens are all immature; they possibly represent 
Peters’s X;ft'ticpjnH phndrosfrU, and are npparentlv identical with 
the smaller fotm reeeived from Inhambane. 

- Native name, * Simgetongi.' 

-This sjM»ci»*s was observed only on two or three occasions and 
is apparently rare near Heine’* 

7. PKTKODfWMl S IJETHAlIM TY1A H Pet. 

J. 1772, 1790. 5. 1702, 172:5. Beira. 

Peters’s l ecot ded localities were “Tette, Sena, Boror." and iden 
tieal or very closely allied forms are found in Mashonalnnd, 
N. Rhodesia and Nvasjdand. It is enrious that the species at 
Inhambane, on the coast to the south of Beira, is a totally distinct 
sjKH'ies allied to !\ sultan from Mombasa. 

“ Native name. * Wierare. 

- iHviiledlv uncommon in the district. 

“ Inhabits the forests. es|>eeially the thicker parts where it has 
regular runs, m which these specimens were trapjnsl. 

*• Both nocturnal ami diurnal." 

8. Croc inert a sp. 

cf. 101*4. 17*27), 1729. 1747. Beira. 

Though much darker and slightly larger, these prokably 
represent Peters's (\ hirtu from Tette. 

44 Native name. * Majaje/ 

‘'Apparently uncommon; inhabiting thick vegetation l»oth in 
the forest and on the ladders of vieis, lakes and streams.” 

9. Fklis skrval Schreb. 

cf. 1749. Beira. 

44 Native name, 4 Nsonsi.* 

“Not uncommon; the sjxx>r is often observed along the 
native footpaths. 

4 * It is a rather wary animal and not easy to trap. 

“ Strictly nocturnal and often v isiting the kraals at night for 
the chickens, &e.” 
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10. Gknetta sp. 

$>. 1758. Beim. 

Belongs to the group with a well marked internal cusp on p\ 
May he (/. zambesiana of Matseliie, the type locality of which is 
given as “ Boror, Nyassa.” 
u Native name, 4 Mulimbu.’ 

44 Spool* of this s]>eeies was seldom seen, showing that it cannot 
be plentiful. 

44 Found principally along the valleys of the streams and near 
vleis; also within the forest. 

44 Nocturnal in habits.” 

11. Mrxcaos galera Erxleb. 

<J. 1765. 1780. Beira. 

44 Native name, SSlangane* or ‘ Ivugo/ 

u Not uncommon in the low-lving parts, such as the vleis and 
the borders of lakes and streams. 

44 Nocturnal only.” 

12. Prossarciius fasciatts Desm. 
d . 1683.1684. Masemheti. 

4 ‘ Native name, 4 Madenbo.’’ 

4 * Fairly common, especially at the River Masemlxdi ; observed 
in parties of a dozen or more. 

4L It inhabits the forest where it is not easy to secure, more 
often being heard than seen, scampering away to tin* thiek 
undergrowth. 

4 ‘ Diurnal only, living principally on coleopterous insects.” 

13. Fuxisriuflrs mutabilih Pet. 

d. 1754, 1756, 1764, 1774, 1782. ?. 1716, 1748, 1750, 

1791. Beira. 

d. 1679,1680. Masemheti. 

44 Native name. ‘Hhindi.’ 

44 Quite one of the commonest animals near Beira, and 
frequenting all the forests, especially the dead trees left in the 
native clearings, in the holes of which they apparently sleep 
and breed. 

4k Generally olserved in pairs and sometimes family parties, 
very active and somewhat shy, hiding by laying itself along the 
upper side of a branch, where it i« very difficult to detect them. 

44 The alarm note is a bird-like chatter, and their food 
apparently consists of the fruit and berries of the forest trees. 

44 Strictly diurnal.” 

14. Frxisoi ultra s pons us Thus. & Wrought. 

$>. 1789. Beira. 

Quite similar to specimens from the type locality. 

44 Native name, 4 Blvindi/ 
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“This species is decidedly rare on the Heim side of the 
Pungwe and was only ohsorved on two occasions, both times in 
the same small stretch of forest. 

“Only four were observed altogether, three when the specimen 
sent was secured and one on another occasion. 

“ rt was excessively wild, and in the thick forest difficult to 
observe or shoot.” 

in. Tatkka lohengi la: de Wint. 

t f. 1097. 1099, 1783. V- 1701, 1707, 17H4. Heim. 

These specimens are of the long-tailed type characteristic of 
Africa south of the Zambezi. Peters's Merton,?# lenc<Hjaster, which 
comes from the coist immediately north of the Zambezi, has a 
short tail. It is interesting to note that the Beira form is 
practically identical with that of Mashonaland, and totally 
distinct from that from the very much nearer Qinlliinane I iistrict, 
although the climatic conditions of the latter are practically the 
same as those of Heir*. 

“ Native name. * Banve.’ 

•* Not common, inhabiting principally clearings and native lands, 
where in habits it is similar t > its congeners in other parts of 
South Africa.” 

10. PKLOMNS FALLAX Pet. 

cf . 1093, 1770). Beira. 

J. 1088. Masembeti. 

r Hiese specimens show clearly that the length of the tail in 
proportion to the head and IkmIv varies considerably in this 
species; in all three cases, however, it is longer than the head and 
body combined. Peters records a length considerably shorter 
than the head and body and at the same time shorter than in any 
of these individuals; his figure, howe\er, does not support the text, 
for in it the tail is almost though not quite equal to the head and 
boily. In all other respects these specimens answer to the 
description of 7\ faHUur, the type locality of which was Boror. 

“ Native name. * Ibusi.’ 

“ Not common. In habits it exactly resembles OUnnys itvrorcUus , 
like that species inhabiting the vleia, the banks of rivers and 
lakes and all damp places, also sometimes the long grass on the 
outskirts of the forest. 

“ No signs of nest or hole were, however, observed. 

“ Strictly diurnal and a vegetarian,” 

17. Arvicanthis dorsalis Sm. 

<f. 1700. 1708, 1721, 1753. Beira. 

44 Native name, * Ntanu.’ 

“ Fairly common both in the forest and in the open country. 

“ Exactly similar in habits to its congener in Inh&mbane and 
elsewhere/’ 

Proc. Zool. Soc. - 1907, No. LITI. 


53 
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18. Mus chhysophilus tie Wint. 

cT. 1704, 1730, 1742, 1752. 9. 1719, 1734. Beira. 

44 Native name, 4 Banye/ 

“ Not common : in habits similar to its congeners in ot her parts 
of South Africa/’ 

19. Mus sp. (multimaininate). 

cf. 1720, 1760, 1771, 1788. 9- 1762, 1763. Beira. 

44 Native name, 4 Shikwi/ 

“ Common everywhere, especially near native lands and 
kraals. 

“ Habits similar to those of the species in other parts of South 
Africa.*’ 

20. CRICETOMYS GAMBIAN l 8 ADVENT OR Tiios. & Wrought, 
c?. 1791. Beint. 

A young individual. 

“Native name, ‘Wipe.’ 

“ Apparently scarce, ns the specimen sent mjis the onh one seen 
and I was unable to find any of their 1 urrovks.” 

21. Acomys selousi de Wint. 

2. 1678. Masembeti. 

rf. 1710, 1728, 1737, 1759, 1768,1785. $. 1706, 1740, 1741, 

1766. Beira. 

Three in ail. Beira. 

“Native name, 4 Mdondaundo/ 

44 Very common everywhere both in the forest, the cane brake, 
and the long grass in the vleis.” 

22. Haccostomts campestrih Bet. 
cf. 1727, 1786. Beira. 

“ Native name, 4 lwite.’ 

“ Not uncommon in and around old or cultivated lands. 

“ Nocturnal and a vegetarian.” 

23. 8actostomus mashon.e de Wint. 

J. 1767. 2- 1724. Beira. 

24. Leggada mixuioides A. 8m. 
cf. 1757. $.1711,1733. Burn. 

Tiiese specimens almost certainly represent the Mus minimus 
of Peters from Tette, Buio, tkc. 

25. Georychus beir^e, sp. n. 

c? 1709, 1712, 1713, 1717, 1795. $. 1714,1731. 

A Gsorye.hua about the size of G. luyardi , with a white frontal 
sj>ot. 
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Size only very slightly smaller than G. layardi. 

Fur short (4 5 mm.) and soft. 

General colour above between 4 ‘c?eru drab” and 44 drab-grey ” ; 
the hairs “ slate grey ” at their bases with fawn-coloured tips. A 
white mark on vertex about half an inch in diameter, varying in 
shape individually, but generally an irregular pentagon; not 
produced backwards on to the neck. Colour below the same as 
above, but the fawn tips of the hairs less conspicuous. 

Skull but slightly smaller than that of (>. hujardi at the same 
age, but slighter; premaxilluries at the base of incisors distinctly 
narrower; nasals somewhat longer; posterioi premavillarv process 
not meeting or even iie.irlv meeting behind the nasals ;is in 
(i. ItHJtti'ffi. 

Dimensions of tin* type . 

Head and body 153 mm.; tail 14; bind foot 25; ear 5. 

Skull—greatest length 10, basilar length 33 ; greatest breadth 
2H ; breadth arrow post irbital processes 12; across base of 

incisors 7*3; upper molar row 6 5, diastema 12*5. 

Hub. Heim, Portuguese East Africa. 

Adult male. B.M. n<». 7.6.2.98. Original number 1713. 
Collected bv (If. B. Grant, 28th Nov.. 1906. 

Mr. Grant obtained a tine series of t hi" species (seven specimen^). 
It is at once distimruishable from </. iGtr/im/i. which it resembles 
in colour patbrn, hv its much larger size; from G. hrjardi (with 
which it. agrees in si/e and general colour pattern) it may 1 m» 
separated hv its frontal white jwttch, which is sharply limited to 
the crown, while in that species it tends to stretch backwards as 
a median white line on to the neck and shoulders. Besides the 
skull characters noted al>ove. it mav he added that the lambdoid 
crest makes a nnuitering angle where it meets the sagittal, while 
in G. Iiitjardi it is a straight line at right angles to the long axis 
of the skull. 

44 Native name, 1 Fungi.’ 

14 Common and forming regular runs and mounds. 

u In captivity they show curious J/wt-like propensities in their 
method of feeding, sitting up on their haunches and holding the 
food in the fore paws as do the rats and mice. 

44 On the surface of the ground their movements are slow and 
undecided. 

44 Apparently strictly vegetarian.” 

26. Thryonomys swinderenian rs Temin. 

<J. 1739. 

44 Native name, ‘Tishengi.’ 

“Common in all thick vegetation lw>nlering the vleis ami lakes 
in the open lands, and edges of forest and lands. 

44 Very difficult, however, to secure specimens, especially dining 
the wet season when the vegetation is rank and high. 

44 A vegetarian and probably chiefly nocturnal,” 

W* 



782 


MR. R. LYDEKKER OX AX 


[Nov. 12, 


27. Cervicapra arundinum Bodd. 
c?. 1691,1692. Masembeti. 

44 Native name, Isawy.’ 

44 Not by any means common, 

44 Inhabits the open plains, especially the long grass bordering 
the lakes and vleis. 

44 Here the Reed-Buck is unusually wild ami difficult of 
approach 

28. Cephalophus grimmi L. 

6 . 1778,1787. Masembeti. 

“ Native name, 4 Nkwenkwi.’ 

44 Decidedly scarce in the district, only some half -dozen were 
seen during the trip. 

44 The natives sav that this country is too damp for it, and it is 
quite possible this is one of the causes of its scarcity. 

44 Also, according to them, all the Duikers near Beira are of the 
same remarkable fawn coloration as the two specimens secured. 

44 Tt lies up in the forest, feeding in the oj>en plains at night.” 

29. Cephalophus hecki Matsoh. 

cf. 1779. Masembeti. 

This is a pde-coloured animal with a dark median dorsal area, 
very different from the more southern mouUcola. It seems to 
possess all the characters attributed by Prof. Matschie to his 
C. hecki . 

4% Native name, 4 Ngudo’ or 4 Sikwi.* 

44 Scarce near Beira, slightly more common at the Masemlieti 
River. 

44 Found exclusively in the forest; in habits is apparently 
similar to its congener in Zululand and the Knysnn.” 


X Notes on Two African Mammals. By R. Lydkkkkr. 

[Rmnvod October 20, 1907., 

(Text-figure 200.) 

The Cameruns Elepiiaxt. 

Since my paper on the ears of African Elephants • was published, 
I have learnt that the young living elephant from the hinterland 
of the South Cameruns upon which Dr. Matschie founded Elephas 
africcmm cyclotis is figured in a work by Dr. L. Heck entitled 
‘Lebende Bilder aus dem Reiche der Tier©,’ and published in 
Berlin in 1899. The ear is well shown in Dr. Heck’s plate 
(No. 146), which is reproduced from a photograph, and appears 
to have a more regularly curved margin than the ear from Congo 

* Pr<H\ Zool. Soc. London, 19U7, pp. 380 $t teq. 
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territory shown in fig. Ill of my paper, and provisionally referred 
to the same race as the Cameruns Elephant. Now that I have seen 
the photograph (to say nothing of the original) of the latter, I 
have little doubt that the Congo Elephant is distinct—an opinion 
shared by Dr. Matschie. Unless, then, it be identical with 
K. a. alhertemk , the name K . a. cottoni , already suggested in my 
original paper, may be adopted for the Congo Elephant, although 
1 am unable to define its character!sties. 

I may also refer to another point which has been brought to 
my notice since the publication of the Elephant piper, namely 
that the head represented in fig. 112 was obtained only a few 
miles away from the sj>ot where the tyj>e of K. a . selousi, fig. 108, 
was killed. The Duke of Westminsters Elephant must therefore 
belong to the last-name*! race. The mistake is largely due to the 
fact that when first; writ ing the paper 1 was misinformed as to the 
locality of the tyj>e of K. a. sefou&i. It follows that the alleged 
inflection of the lapj**t of the ear in the latter is a feature of no 
importance; its presence or absence depending apparently upon 
the way in which the ear is mounted. 

The Uganda Leopard. 

The skin now exhibited (text-fig. 205), which was sent home 
from Uganda by Mr. Stanley U. Tomkins, is quite different in 
pattern from any other African leoptrd-skin that has hitherto 
come under my notice, and is certainly racially distinct from the 
ordinary small-spotted jjeopard, of which, according to Mr. R. 1. 
Pocock (Proc. Zool. Soc. 1907, pp. 675,676), the West African Felts 
patriots Iropardus is the typical representative. In addition to its 
colour-pit tern, the Uganda skin is retnarkahle for the relative 
shortness of the limbs and tail ; the length of the latter falling 
considerably short of half that of the head ami body. Mr. Tomkins 
assures me that the tail is entiiv. 

As regards pattern, the spots cm the head are small and solid, 
and there is also the usual pitch of larger solid spots on the 
withers, but with these exceptions and the occurrence of a double 
row of large oblong spots near the root of the tail, which seems 
quite peculiar to this form, the whole of the markings on the 
upper-parts take the form of large rosettes. These are frequently 
more or lees completely closed, and often show’ one or two small solid 
spots in the enclosed area, which is darker than the general 
ground-colour. The latter gradually lightens from pale rufous 
fawn on the middle line of the back, to white on the under-parts, 
where, as on the limbs, the sjiots are very large and more or less 
completely solid* The point of resemblance to the ordinary small - 
spotted African leopards is the narrowness of the network of 
light lines. 

A large-spotted Leopard, Fdis kopardn* svaheltcus, has been 
described by Dr.O. Neumann (Zool. Jahrb., Ryst. vol. xiii. p. 551, 
1900), of which Uganda is one of the localities No mention is. 
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indeed, made in the description of F. pardns suahelica. as this 
large-spotted iw should he called, of the occurrence of spots 
within the rosettes, which form such a marked feature in the skin 
sent by Mr. Tomkins. This 1 take to la* a jaguar-like feature, 
although, except as regards their relative large size and complete¬ 
ness, the rosettes are not specially jaguar-like. Mr. Pocock (op. 
cit .) has already directed attention to jaguar-like Asiatic Leopards; 
and if 1 am right in my interpretation of the markings of the 
present specimen, we ha\e now evidence of a resemblance to the 
American species in an African Leopard. 

In addition to the aljove,a Leojwird from Mount Ruwenzori has 
been recently deacrilted hv Prof. L. Oariiemno* as FelU pardns 
rnwrnzorii. Tliis also seems to he a large-sj>otted form ; and it is 
difficult to see how it can he sepamted from F. p . sna/telica, at 
all events till we have a fuller description of the type specimen of 
the latter. The ground-colour, judging from the description, 
appears, however, to l>e duiker than in the sj>ecimen now 
exhibited. 

I certainly cannot affirm that the skin sent home by 
Mr. Tomkins is not referable to sunhelim, If, however, 

the leopard from <5erman Hast- Africa shown in plate 180 of 
l>r. Heck's above-cited work he the tyj>e of snah^U cvi, then the 
spivimon before us may |n»ssihly he distinct. 

The locality where the leopard-skin was obtained istlomha. 
The s|H»eimen, 1 am pleaded to lx* able to add, has been presented 
hv Mr. Htanley Tomkins to the British Museum. 


4. (hi the Feeding of Reptiles in (aptivitv. With Obser¬ 
vations on the Fear of Snakes by other Vertebrate-. 
By P. ('halmK it* MirritKij., D.Sc., LL.I>., F.H.S., 
Secretary of the Society, and It. 1. Pocock, F.L.S., 
Superintendent of the (tardens. 

[Received Novemlna 12, 1907.., 

For a number of years it has l>een the practice in tlie Society's 
(tardens to feed snakes in captivity on dead animals wherever 
jKwsihle. The feeding has taken place weekly on Fridays after 
the Reptile House has been closed to visitors, and has been part, 
of the duty of our extremely competent keeper of the reptiles, 
J. Tyrrell, who has great experience and an unusual facility 
in handling reptiles and interpreting their wants. One or other 
of us has from time to time been present at the feeding, but we 
desired to make observations over a continuous period, and 
accordingly one or both of us have been present on all occasions 
when the snakes have been fed between the beginning of May 


* Mu*. Zoo). Torino, *xi. 1U6, No C4S, p. 1. 
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and the end of October 1907. We chose the summer months, 
as even in a House artificially heated all snakes feed less readily 
and some of them not at all during the winter months. 

General Obseiuations. 

All our remarks under this heading relate to animals which 
have been killed before being offered to the snakes. Movements 
of the prey are movements that we have caused by various means, 
by throwing the animals in suddenly, by wriggling them with 
wooden forceps or attached twine, and so forth. We have not 
noticed any difference in the readiness of the snakes to hike food 
if the animals were freshly killed, warm, or bleeding, or if they 
had been dead for sometime ; and it is to he noticed that in many 
cases the prey w T as not actually taken until night, long after it 
had been introduced; this was jiarticularly the case when Pythons 
took large animals such as goats. 

For the present purpose snakes may be divided into four 
groups:—Pythons; Non-poisonous Golubrines; Poisonous Colu- 
brines; Vipers. 

Pythons. -Pythons and Anacondas generally show their readi¬ 
ness to feed by special restlessness and acthitv; they move about 
restlessly. Pythons often leaving their tanks completely and 
Anacondas stretching part of the body out of the water; they 
become specially alert when they hear movements in the passage 
behind their cages, or when the back-doors are moved ; in the 
words of the keeper, “ they are asking for food.” But this is not 
invariable; sometimes a Python will take no notice when the 
prey is thrown in or when it is moved in front of it or dangled 
over it, and yet later on it will take it. If the snake is eagei, it 
makes a sudden dart at the prev, striking at no special part of 
the body and seizing and retaining hold with a violent bite. An 
Anaconda taking hold of a duck in this way almost at the* same 
moment surrounds it with one or two tight coils and bikes it 
under water. A Python without letting go throws a coil o\er 
it, holding it down; if the prey is of small size and motionless 
there is no attempt to wind the body round it, but if it is bulky 
or moves more coils are pressed over or round it. Then' apjiears, 
however, to be no special attempt to crush the prey, to suffocate 
it, or to break its bones. The amount of pressure or constriction 
exerted is, so to sj>cak, a reflex action directly projxjrtioned to 
the struggles or size of the prey. After some time, during which 
an originally living prey would have lx*en suffocated, or in the 
<»se of the Anaconda drowned, the snake usually lets go its bold. 
It then passes its head all round the prey, playing over it with 
its forked tongue, and by some means other than that of sight, as 
the choice is made equally in the dark, perhajm by the sense of 
touch in the muzzle or lips, selects the head of the carcase to 
begin the process of swallowing. A snake that comes across a 
dead !>ody behaves in the same way. We have never seen a snake 
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of the Python group make a mistake in its selection of the head 
and snout to begin on, and it is plain that the lie of hairs, or 
feathers, the position of horns and the general shape of the Is sly 
of vertebrates, justify the snake in its choice. Occasionally in the 
process of swallowing, a coil of the snake appears to push against 
the posterior end of the prey, hut this appears to lie simply a 
means of holding the prey steadily. The mechanical process is 
one in which the snake pushes itself outside the carcase; it gives 
a huge gulp and fixes its teeth us far hack over the Ixxly as is 
possible, and then slowly, in big w tinkles, pushes a jxirtion of its 
mouth and gullet forwards ; then with another gulp gets its teeth 
fixed still a little further on to the prey and rcj>eats the forward 
bringing up of the body, the general apjiea ranee of the motion 
lieing similar to that of the progression of an earthworm. 
Frequently, when the prey is large, the process of ingestion is 
not straightforward*, the jaws laing moved first to one side and 
then to the other,alternately. Whilst swallowing is taking place 
there is a certain amount of salivation, but the discharge is not 
so copious as in poisonous snakes, and no saliva is shed on the 
prey before the swallowing begins. A carcase wetted all over is 
one tlmt has Ikhmi swallowed and afterwards disgorged. 

So far iis the quantity of food taken by Pythons in the course 
of the year is concerned, our experience differs considerably from 
that of Mr. H. N. Ridley, who. writing of the specimens in the 
Botanical Cardens, Singapore*, says: ** Small-sized Pythons 
usually feed on<*e a month. The large ones over 20 feet long usually 
once in from six to nine months. One which was about 22 feet 
long, not long after it was brought in, passed the remains of a deer. 
It fed again some time later on three chickens, and remained 
without food for six months, when it passed the remains of the 
fowls and then ate a good-sized pariah dog, which lasted it for 
nine months.'* 

Son-poisonous t ('of tt brine Snakes. Such snakes, e. g. lioodon 
Uneatm , SpUotes carats. lieliAVe very much like pythons in 
feeding. They seize the prey with a straightforward dart- of 
the head and then, if it is of large size or moving, either lie upon 
it or partially twist round it to hold it steady. They then select 
the anterior end and legin to swallow’ it. If, however, the prey 
is of small size and easily swallowed, they take it straight away in 
the fashion of Cobras ami Yiperine snakes. 

Poisonous Volubrine Sixties .—Our snakes in this category 
(Cobras) very seldom strike at dead food that is thrown to them. 
When the door of the cage is opened, they fix their attention on 
the keej>er,and, if lively, stand up w*ith the hood raised, watching 
him. They take dead food readily, swallowing it in the fashion 
of Viperine snakes, never l>eing seen to lie partially over it or to 
coil round it a* is done by non-poisonous Colubrines occasionally, 
and Pythons habitually. 


# Joum. Strait* Branch B. A, Soc. no. 4#, p. 180 (1908). 
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Poisonoit.8 Viperine Snakes. —Puff-adders, Copperheads, and 
species of Lachesis very often strike dead food when it is thrown 
to them, or when it is dangled in front of them or otherwise 
made to simulate life. They strike and let go their hold in a 
moment, the strike and disengagement being equally rapid. 
If the prey is very small they occasionally swallow it. at once. 
When swallowing dead food that they have struck and released, 
or, as frequently happened, that they had never attempted to 
strike, they are not infrequently indifferent to the direction of the 
hair, but begin to swallow from the anterior or jiosterior end of the 
prey with equal readiness. Salivation appeared to us to be much 
more copious than in the case of the Pythons. 

It is possible that the rapid disengagement of the fangs after 
striking may be a protective instinct by which the snake avoids 
being bitten or clawed by its prey before the poison has taken 
effect. 


Detailed Record. 

In all these cases the prey was killed before being offered to the 
reptile. 

Reticulated Python {Python retimlatns ). 

(East Indies.) * 

a . A large specimen, judged to l>e 24 feet in length, deposited 
in Aug. 1898. This Python was thin and lethargic in the early 
part of the summer and could not 1)3 induced to feed until August. 
But having once made a start, he continued to feed till November 
while the warm weather lasted, and took in all six goats and six 
ducks. He never showed keenness, however; and was never seen 
to seize his prey with the swift head-drive characteristic of speci¬ 
mens c and d, even when it was made to move. He always 
approached it slowly and took it in a leisurely and deliberate 
mariner, after searching for the head in the way described above. 
Quite commonly he refused to touch it before nightfall. 

h. Of two large specimens deposited in April 1907, one did not 
feed before being returned to the depositor in September. The 
other refused all food through June and July but began to feed 
in August. He rapidly picked up in condition and on October 
25th took one duck, one rabbit, one guinea-pig, and two pigeons; 
and on November 1st swallowed a small goat. 

c. Presented in Oct. 1898. Always lively and vicious, this 
snake fed with great regularity all through June, July, and 
August, only refusing food on one or two occasions when sick for 
shedding. Rabbits were usually given; but he took a kid one 
day, although not with eagerness. 


* Brackets indicate that the exact locality of the particular specimen is unknown. 
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d. Presented in Sept. 1890. Although not so active and eager 
ns the hist, this Python usually took one rabbit a week, from 
June to September. A kid offered to him on one occasion Wits 
rejected ; blit a rabbit was instantly seized. 

e . This sjjecimcn, presented in 1804 and kept in the same cage 
as the last, was in poor condition at the beginning of the summer 
and was a had feeder all the season, only now and again taking 
rabbits after they bad been left some little time in the cage. 
The second time of feeding, he swallowed two rabbits within a few 
minutes of each other. For five days he lay as if dead, and then 
disgorged them, the swelling caused by the two rabbits showing 
no signs of lessening during that pciiod. 

Diamond Pvruox (Python spilotcs). 

(Australia.) 

Although no experiments were made upon a representative of 
this species, it is wottli recording that an example de|»osited for 
a slant time in the Dardens early in the \ear had been trained, 
we wric told, to take dead rats from its owner’s hand. 

Common Poa (fioa constrictor ). 

(S. America.) 

A specimen about six feet long, dejosited during the month of 
August, tiK)k rats with avidity, swallowing five one after the 
other at the tiist tiial. This snake had previously been fed upon 
living rats, as was asceitained from it^ owner, who, influent** d 
bv the popular 1 elief, bad never considered it woith while to 
offer it dead animals. 

A NA< ( >n da ( Euwctes m or in us). 

Para. 

Piesenfed in Aug. 1902. This snake began to feed at the end 
of June and continued to take ducks at inegular intervals until 
the end of August, being very uncertain in his appetite. He 
always fed in the water. Sometimes he required a good deal of 
persuasion in the way of moving the duck at the surface. At 
other times he would seize it from the keeper’s hand the moment 
it appeared over the edge of the tank. 

Cooke's Tree- Ho a {Corollas cookif). 

(Tropical America.) 

Home newly imported specimens, deposited in the Gardens in 
the summer in very poor condition, would not take the food, and 
died after a few weeks without showing any signs at any time of 
recovering health. 
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Common Grass Snake {Tropidonotus natrix). 

(England.) 

The three specimens of this species in the Society's collection 
fed at irregular intervals uj>on young gudgeon and dace. They 
appeared to find the fish by scent. 

Yipkrine Snake (Tropidonotus riper mm). 

(North Africa.) 

Like the specimens of T. wUrir, one example of 7\ viper inus 
fed upon small fish. 

Mocassin Snake {Tropidonotus fasciolas). 

(North America.) 

One specimen. Fed readily upon gudgeon, taking them without 
hesitation from the keejier’s hand. 

Corais Snake {SpdoUss corals). 

(S. America.) 

Of two specimens of a black variety identified as variety couperi 
and presented in Oct. 1906, one or the other fed ujw>n young 
rats nearly every week, the number taken at a meal varying from 
one to four. Another specimen, perhaps belonging to the variety 
melanvra , which was deposited in September of this year, also 
took rats and sparrows as well; the keej>er tells us that a 
specimen formerly exhibited in the house would eat pieces of raw 
meat off a plate. Sometimes these snakes made use of a loop of 
the body to hold their food to the ground ; but usually they 
swallowed it without that aid after the manner of Viperine 
Snakes. They w ere never seen to coil round it. 

Lineated Boodox (Jioodon linmtns). 

(S. Africa.) 

A specimen of this sj>ecies fed, but by no means regularly 
every week, upon small rats and mice. Upon one occasion he 
was seen to coil once round the carcase like a Python. 

Corn Snake {Coluber guttatiu ?). 

(N. America.) 

Annulated Snake {Ijeptodira anntdata). 

(S. America.) 

^Esculapian Snake {Coluber longissimus). 

(Europe.) 

Rukescent Snake {Leptodira hotambceia). 

(S. Africa.) 

The specimens of these four species took fish. The^Ssculapian 
Snake would also eat mice; but the Annulated Snake on one 
occasion took a gudgeon after refusing a dead mouse. 
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Indian Cobra (Xaia tripudians ). 

(India.) 

Although tsufiering from a tumour behind the head, from which 
it died in September, this snake took a rat on one occasion. 

Yellow Cobra (Xaia Hava). 

(S. Africa.) 

This snake took one or two young rata nearly regularly every 
week. 

Black-and-White Cobra (Xaia tntlanolettca). 

(W. Africa.) 

Like the Yellow Cobra, this snake, deposited in Aug. 1905, 
fed nearly every week, except when quiescent l)efore shedding 
his skin. He took from one to four rats at a meal. 

Pitff Adder (flitis ariHans). 

(S. Africa.) 

Of this species the Society possesses a very large number of 
specimens, mostly presented during the course of the present year 
by Mr. A. W. Guthrie, C.M.Z.S., of Port. Elizabeth. Owing to 
the necessity of keeping a number together in one cage, it is quite 
impossible for us to state that all of them took dead rats. Some 
five or six rats, however, were placed in each cage every 
week, and were for the most part eaten, sometimes at once, 
sometimes in the course of the night. A large specimen, deposited 
in May 1906, and kept in a cage bv himself, took small rabbits, 
guinea-pigs or nits fairly regularly throughout the summer. 

Copper Head (Ancintrodon rontortrur). 

(N. America). 

Three specimens of this species, received in 1900 and 1901, 
have fed regularly on rats throughout the summer and autumn. 

An example of an allied species, the Water-Viper (Ancistrodon 
piscivorus), that was formerly exhibited in the Zoological Gardens 
at Clifton, was fed upon pieces of raw meat, which it took just as 
readily as the Society’s specimens take rats or mice. 

Fer~dr>Lance (Lachesis lanceolate). 

(S. America,) 

The three snakes of this species possessed by the Society are 
the survivors of a brood of about twenty purchased in 1 lee. 1905. 
They were fed at first upon small fish. They now take mice and 
small rats, and are the l>est feeding snakes in the collection. 
They have scarcely refused food once through the summer and 
autumn, and raise their heads in expectation as soon as they 
hear the doors of the adjoining cages being opened. 
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Home additional specimens deposited in September of this year 
refused all food for the first five weeks. A large one, however, 
took a half-grown rabbit at the beginning of November. 

Crossed Yiper (Lachesis alternata). 

(S. America.) 

Three specimens, deposited in August 1905, have fed almost 
as regularly through the season as the specimens of Fer-de-Lance. 
When frightened by the opening of the door of the cage, they 
sometimes make a rustling sound, quite audible through the 
glass, by rapidly vibrating the end of the tail against the sides of 
the cage. In their natural haunts no doubt the same sound 
would be produced by the shaking of the tail in the herbage. 

We also found that Glass Snakes (Ophimnnis a/wm), one of the 
Lacertilia, Hatteria and some of the larger Frogs, such as the 
Bull-Frog, readily took dead mice and small rats. The frogs 
invariably hopped into the water with their prey immediately after 
seizing it, as if with the object of drowning a living animal 
as quickly as possible. 


Summary of Record. 

It will be noticed that throughout the many months over which 
our observations extended, our snakes fed with great regularity 
and at much shorter intervals than is generally reported, espe¬ 
cially in the case of the Pythons. It is also noteworthy that we 
found no species of snake, poisonous or non-poisonous, that would 
not take dead food, and that it was unnecessary to give live food 
to any individual snake. In these respects, however, other 
observers of at least equal experimental enthusiasm, have had a 
smaller measure of success in inducing serpents to tike dead prey. 
Private persons who have kept snakes and Directors of Zoological 
Gardens in Europe and America have spoken to us of getting 
only one snake in four to take dead focxl, of poisonous snakes that 
wdll never take dead food, and so forth. We set it down, there¬ 
fore, not as a matter of scientific fact that all snakes can lx* per¬ 
suaded to this non natural form of diet, hut as one of some interest 
that with the large collection in the Society’s Gardens, we have 
been and hope to continue to be more uniformly successful in this 
mode of feeding reptiles than have been the owners of any other 
public or private collections with the exact details of which we are 
acquainted. 

Emotional Attitude of other Animals to Snakes. 

In the course of our own observations and experiments at the 
Society’s Gardens and elsewhere, we have satisfied ourselves as to 



1907.] ON SERPENTS IN CAPTIVITY. 793 

certain facts regarding the psychical effect of snakes on other 
animals, facts partly known to those who have had an opportunity 
of observing them, but not yet matters of common knowledge. 
In the first place, there is no such thing as a power of fascination 
possessed by snakes. In the vast majority of cases there is not 
even a pretext for imagining the existence of such a power. A 
good many animals, however, are inquisitive, and this in the case 
of many small and feeble creatures, such as the smaller birds and 
mammals, is ass<x*iated with the power of attention. If a move¬ 
ment is sudden or noisy, they may stait off at once; if it is slow, 
silent, and stealthy, they remain motionless but intensely watchful. 
Jf a snake is quick enough, it may secure its prey in that brief 
moment, of motionless watchfulness, but a human hand slowly 
and carefully ad\unced has just as much power of fascination. 

The second point on which we have been able to satisfy ourselves 
that, except in the case of one group, animals have no sj>ecitic 
fear of serjHMits. The \ ast majority of animals, including of course 
frogs, nits and mice, guinea-pigs, rabbits, ruminants, and birds, 
are totally indifferent to their presence, and even when a snake 
approaches them directly avoid it, just as they would avoid a stick 
thrust at them. In the case of such animals, the problem involved 
in giving them alive to snakes is no more than whether they are 
killed more painlessly by snakes or bv human lieings. In their 
recognition and fear of snakes, however, the Primates are in 
marked contrast to all other animals. Many naturalists have 
recorded that monkeys display an instinctive fear of snakes, and 
we ha\e made a number of exjieriments on this point, displaying 
live and active snakes, such as the brightly coloured Corn Snake, 
a Tree-Boa, and a small Reticulated Python, to the Monkeys in the 
Society’s Collection. We assumed that it was unnecessary to 
select |>oisonous snakes, jus probably monkeys, like most savages 
and many civilised persons, would make no distinction between 
poisonous and harmless snakes. We wish first to record the 
extremely interesting fact that Lemurs differ markedly from true 
Primates, inasmuch ns they exhibit no fear of snakes whatever. 
It was most curious to notice how, when we approached adjoining 
cages, the one with lemurs the other with monkeys, carrying with 
us writhing snakes, how the monkeys at once fled back shrieking, 
whilst the lemurs crowded to the front of the cage, displaying the 
greatest interest and not the smallest perturbation when a snake 
was brought so close to them that its tongue almost touched their 
faces. We got the impression that had the lemurs been given 
the opportunity, they would at once have seized and tried to 
devour the snake. The South American monkeys showed fear in 
irregular and sometimes slightly marked form. Spider-monkeys 
{Ateha) were quite as excited and alarmed as any Old World 
monkey. Some of the larger Cebida? did not retreat, but un¬ 
covered their canines and looked as if they were ready to show 
fight. Some small specimens retreated but showed no special 



794 


ON SERPENTS IN CAPTIVITY. 


[Nov. 12, 


alarm, others were nearly indifferent. The Old World monkeys 
of all the genera in the Society’s Collection recognised the snakes 
instantly and bolted panic-stricken, chattering loudly and retreat¬ 
ing to their boxes or as high up as possible in the larger cages. 
Our large Baboons, including the huge Mandrill, were even more 
panic-stricken, jumping back in the gr eatest excitement, climbing 
as far out of reach as possible and barking. Of the Anthropoids, 
the Gibbons were least timid; one small agile Gibbon {IIa pale 
ay ilk) showed no fear and very little curiosity; a larger one of the 
same species and a Hoolock receded but without showing panic. 
It is possible that the very markedly arboreal habits of the 
Gibbons have brought them so much less in contact with snakes 
that their fear of snakes is partly obi item ted. The Chimpanzees, 
except one baby which was indifferent, recognised the snakes 
at once and fled backwards, uttering a low note sounding like 
“huh, huh ” They soon got more excited and began to scream, 
getting high up on the branches or on the wire-work of their 
cages, but all keeping their eyes fixed on the snakes. Apparently 
they took a certain amount of courage from one another’s 
presence, and they began slowly to draw nearer chattering loudly, 
but soon fled again screaming. The panic, however, at the pre¬ 
sence of snakes was most sudden and best marked in the case of 
Orangs. 'Hie Society has at present two examples a young 
female which came two years ago as a, very small habv. and a 
large, probably adult male. Both of these are usually extremely 
slow and deliberate in their movement, but its soon as they got 
sight of a snake and long liefore it was near them, they fled silently 
but with the utmost rapidity, climbing as far out of reach as 
possible with a ludicrous celerity. It is well known that Anthro¬ 
poid Apes are timid animals, readily alarmed at any strange 
creatures however small or harmless these may appear to he. 
One of our Chimpanzees was infested with large nematodes, and 
living examples of these that were passed with the fasces terrified 
the others. Earthworms similarly alarmed them, but nematodes 
and earthworms may have been mistaken by them for snakes. 
But mice, cockroaches, and guinea-pigs sometimes also terrify 
them extremely at first. We cannot doubt, however, that apart 
from this general timidity, monkeys (excluding lemurs) have a 
specific fear of snakes. It is probable that human beings have 
inherited this specific fear of snakes from their anthropoid an¬ 
cestors, and that our inclination to attribute a similar fear of 
snakes to other animals is due not merely to erroneous observation 
but to an “anthropoidomorphic” prepossession. 
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f>. Description* of new Loricariid Fishes from South 
America, By T\tk Hkoan. M.A., F.Z.S. 

Ortwber I. 1907. > 

(Plates XLVI1. XL]X., and Text-figures 20(5 208.) 

The fishes here described are a new Otoriitchift , five now 
species of Pfaroxtonuix, and two new species of Argrft. Since the 
publication of my monograph of the Loricariida* (Trans. Zool. 
Soc. \vii. 190t) I have written a note* calling attention to the 
specific dist inctnessof Plrcostonmx horridos Kner and P. tmuicatvla 
St dr. from P. * otan/ioatus C. A; V., with which they had been 
united; whilst Hr. K. \o» Hid ing * has <lescrihed four new 
specie^. p, tofrnsis, P. rrijaoi. P. /mnlintn* % and P. J/rrutamtL from 
San Paulo, Brazil. Including the li\e new species described Iwdow, 
four of which have Wen sent to me bv Hr. von Ihering, the 
known specie* r>f the subgenus Phcoxtinowx (/. r m% with an adipose 
tili and without opercular bristle*) now number .*12, instead of 
the 21 de*rribed in im monograph. 

Pl.r.f OSTOMI M lHEHTNOd. *p. II. (Plate XLV1I. fig. 1.) 

Depth of ln»dy 4* in the length, length of head JhJ. Depth of 
head 1 ; in its length, breadth of head 1 j 1 ,,, length of snout 1 
diameter of eye t>|. interorbital width 2J. About 40 teeth on 
each side in both jaws; length of mandibular ramus 2 in the 
mTerorhital width. Bari ad nearly as long as the eve. Snout 
obtuse, narrowed anteriorly; supraorbital ridges slightly raised; 
Mipmoecipital somewhat derated posteriorly, but without median 
ridge, Wrdered jK>steriorlv by a single scute; occipital process 
short ; temporal plates, nuehal scutes and anterior scutes of the 
second series weakly keeled. Scutes spimilose, 26 iu a. longi¬ 
tudinal series, 6 between dorsal and adipose fin, Id between anal 
and caudal. lx>wer surface of head naked except for a granular 
patch in front of each gill-opening ; alxloinen in groat part, naked, 
cosered with granular scales laterally and posteriorly; a trans¬ 
verse strip of granular scales between the pectorals. Dorsal J 7, 
the first ray a little shorter than the head, when laid Lack 
extending to the third scute Itehind the last ray, which is £ as 
long as the first; length of base of dorsal equal to its distance 
from the posterior part, of spine of adipose fin. Anal 1 4. Pec¬ 
toral spine extending to anterior J of ventral fin. Caudal 
emarginate, the middle rays less than $ ns long as the longest. 
Caudal peduncle 2J as long as deep. Posterior j»arfc of head with 
transverse stripes; fins dusky, the dorsal with the posterior half 
of each intermdial membrane darker than the rest. 

* Ann. Mi**r. Nut. Hist. (7) xvii. 1906, p. 91. 
t Aim. Mur. Nut. Hist. (7) w. 1905, pp. 558-561. 

Puut\ Zool. Soc.— 1907, No. LIT, 54 
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Hah. Rio Piraeieaba, San Paulo, Brazil. 

A single specimen. 150 nun. in total length, received from 
1 )r. H. von Ihering. 

Plecostomus maruaiutjfeu, sp. n. (Plato XLYI1. fig. 2.) 

Depth of bo<ly 4 5 in the length, length of head 5J. Depth of 
head 1 -J in its length, breadth of head l/ { , length of snout 1 
diameter of eye 6 , interoihital width 2 ~. Length of mandibular 
ramus li in the interorbital width; IK to 20 teeth on each side 
in the upper jaw, 15 to 17 in the lower. Barbel the diameter 
of eye. Snout obtuse, narrowed anteriorly; supraorbital edges 
slightly raised ; temporal plates not keeled : suj >raoeoi pi tal slightly 
convex, bordered posteriorly by a single scute; occipital process 
short. Scutes spinulose, not carinate, 27 in a longitudinal series, 
7 between dorsal and adipose tin, 13 between anal ami caudal. 
Lower surface of bead and abdomen naked, except for some small 
scattered granules. Dorsal 1 7 : first my a little longer than the 
head, when laid hack extending to the sixth scute behind the 
last rav, which is less than \ as long as the first. Length of hast* 
of dorsal equal to its distance from tip of spine of adipose fin. 
Anal 1 4. Pectoial spine extending to anterior \ of ventral tin. 
Caudal emarginatc, the middle ra\sa little more than jj as long 
as the longest. Caudal peduncle 2? as long as deep. Xcatteied 
rounded pale spots on head and body; tins dusky, the dorsal with 
the posterior half of each interradial membrane blackish. 

Hah . Rio Piracicaba, Sim Paulo, Brazil. 

A single specimen, l(>0 mm. in total length, received from 
Dr. R. von Jhering. 

Plecostomvs strigaticeps, sp. n. (Plate XLViii. fig. 1 .) 

Depth of body 5 in the length, length of head .*P to 3*. 
Depth of head 1 5 in its length, breadth of head 1 to 11, length of 
snout 1 : { to Ijj, diameter of eye 5 to f>i, interoihital width 2 ? r 
Length of mandibular ramus 1| in the interoihital width , about 
60 teeth on each side in both jaw’s. Rarbel J, to § the diameter 
of eye. Snout broad, rounded ; supraorbital edges not or scarcely 
raised ; temporal plates not keeled ; supra occipital slightly com ox, 
without median ridge, bordered posteriorly by I or 2 scutes; 
occipital process short. Hcuteft spinulose*, not carinate, 26 in 
a longitudinal series, 6 or 7 between dorsal and udijK>sc fin, 
12 between anal and caudal. Lower surface of head naked except 
for a granular patch in front of each gill-opening ; abdomen 
nearly completely covered with granular scales except for a naked 
area in front of each ventral fin Dorsal l 7, the first ray a little 
shorter than the head, when laid back extending to the second 
or third scute behind the last ray, which is J as long as the first. 
Length of base of dorsal equal to its distance from the middle of 
the spine of adipose fin. Anal I 4. Pectoral spine extending 
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to anterior $ of ventral fin. Caudal etna ruinate, the middle rays 
less than •>; as Ion# as the longest. Caudal peduncle 2jf as long 
ns deep. Posterior jwirt of head with undulating strijies ; dorsal (in 
with the |>osterior part of cadi interradial inenihraue dusky. 

flub. Itio Piracicaha, San Paulo, Hrusril. 

Two specimens, 150 and 200 nun. in total length, received from 
Dr. It. von Ihering. 

Pi/kcostomts ALBoiu;\*TATrs. sp. n. (Plate XLIX. fi*j. I ) 

Depth of body 5 i to 0 in tin* length, length of head to 5J. 
Depth of head 2 in its length, breadth of head 1 ,k. length of 
snout 1 to 1?. diameter of eve 9 to 10, interorhital width 5 to 
51. Length of nmndihular ramus 1 1 to 1J in the interorhital 
width ; 2(1 to .*12 teeth on each side in the upper jaw, 22 to 20 in 
the lower. Uarhel very short. Snout liroad. rounded ; supra- 
orhital edges not or scarcely raised ; teinjMUid plates not keeled ; 
Mipiaoccipitnl slightly eomev, without median ridge, bordered 
posteriorly l»\ a single scuta 1 ; oceipital process short. Scutes 
spinulo.se, not carinate, 20 in a longitudinal series,!! or 7 between 


Text iig. 200. 



b 

l*U rositnm*s rrfhopHHcfitf itx. 


H«*a«l mm'H from ubovi* (/») unit Inflow (b). 

dorsal and adipose tin, 12 lietween anal and caudal. Lower 
surface of head and abdomen almost completely covered w ith small 
granular scales. Dorsal J 7, tin* first ray to more than 3 the 
length of head, when laid back extending just beyond the base 
of the last ray, which is $ as long as the first. Length of 
base of dorsal equal to its distance from the posterior part of 
spine of adipose fin. Anal 1 4. Pectoral spine extending to 
base of ventral tin. Caudal slightly emarginate, the median rays 
| as long as the longest. Caudal peduncle. 2£ as long as deep. 
Small rounded whitish spots on head and body and on the ravs of 
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tli© fins; fins dusky, the posterior haif of each interradial mem¬ 
brane of the dorsal darker than the rest. 
flab. Rio Piracicaba, San Paulo, Brazil. 

Two specimens, 170 and 220 mm. in total length, received 
from Dr. R. von Ihering. 


Plecostomus goyazensis, sp. n. 

Plecostomus latirostris (part.) Regan, Trans. Zool. Soc. xvii. 
1904, p. 213. 

] )epth of body 5 in the length, length of head d J. Depth of head 
If in its length, breadth of head 1, length of snout 1 diameter of 
eye 7, interorbital width 2f. Length of mandibular ramus 1 f in 
the interorbital width ; 28 teeth on each side in both jaws ; barbel 
f the diameter of eye. Snout broad, rounded ; supraorbital edges 
slightly raised ; supraoccipital with median ridge, bordered pos¬ 
teriorly by a single scute; temporal plate* not distinctly keeled. 
Scutes spinulose, the upper and anterior ones very weakly keeled, 
27 in a longitudinal series, 6 between dorsal and adi]K>*e fin. Id 
between anal and caudal. Lower surface of head and abdomen 
nearly completely covered with small granular scales. Dorsal 1 7 ; 
length of base equal to the distance from tip of spine of adipose 
fin. Anal I 4. Pectoral spine extending to anterior j of ventral. 
Caudal emarginate. Caudal peduncle d times as long as deep. 
ITniformly brownisl i (in spirit). 

Ilab. Goyaz. 

Text-fig. 207. 




J*leco8t<mus (joyazemis. 

Hoad aoen from abo\ e (a) and Mow { h) 


A single specimen, 260 mm. in total length, received in 1889 
from the Museum of Comparative Zoology, Cambridge, Mass 
U.8.A. ^ . 

P. latirostris is distinguished by the more slender and more 
numerous teeth and by the shorter caudal peduncle. 
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Depth of body 5 in the length, length of head 2jk Diameter 
of eye 1\ in the length of head, interorbital width 2$, length of 
snout 2Occipital region evenly convex, without crests. Scutes 
spinulose, not carinate, 22 in a longitudinal series. Lower surface 
of head with a naked area in front of the clavicles; abdomen 
posteriorly with numerous small plates, anteriorly naked except 


Text -tig. 208 . 



f)fonnch<s jmuhnits I > U). 

iov a series of plates on each side. Dorsal 1 7 ; origin aho\e the 
base of ventral; no adipoM* tin. Anal I 4. Pectoral spine extend¬ 
ing beyond middle of central. Caudal emarginatc. Caudal 
peduncle 3 times as long as deep. Caudal blackish, except the 
posterior half of the upper lobe, which is pale with dark sjH>t* ; 
other linv pale with series of dark spots. 

Jlnh. Rio Piraeieaba, San Paulo, Brazil. 

A single sjieeimen, ‘la min. in total length, received from 
Dr. R. von I tiering. 

A rues heterodox, sp. n. (Plate XLIX. fig. 2.) 

Length of liead 4 in the length of the fish. Nasal flap pro¬ 
duced into a short barbel. Iuterocular w idth equal to the distance 
from eye to posterior nostril and 3 in the length of head. Width 
of mouth \ the length of head ; outer series of teeth in the pne- 
maxillaries nnicuspid, more or less compressed, expanded and 
truncated; mandihularv teeth acutely bicuspid; barbel just 
reaching the gill-opening. Dorsal I (>; first ray produced, longer 
than the liead ; adij>ose fin elongate, strongly developed, without 
trace of a spine. Pectoral spine probably produced and extending 
beyond the middle of ventral (broken off on each side); ventrals 
longer than the head, originating a little in advance of the origin 
of dorsal, extending nearly to the vent, which is situated at more 
than 4- of the distance from the base of the ventrals to the origin 
of the anal. Anal 1 fi. Distance from tip of snout to origin of 
dorsal 2.] in the length of the fish, from base of last anal ray to 
that of the caudal 5£. Greyish, spotted and marbled with blackish ; 
vertical fins with series of blackish spots. 

llab. Jimenez, Western Colombia. 
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A single specimen, 110 mm. in total length, collected by 
Mr. Palmer. 

This species is allied to A. longifilis Stdr., from Peru, which is 
known to me only from Steinduchners description and figures, 
but which is separated at least by the smaller mouth, longer 
caudal peduncle, and different coloration. The teeth in the upper 
jaw in A. heterodon approximate in form to the incisor-like teeth 
of A ryes penmnus and A. simonsii . 

A nous hetiiopixna, sp. u. (Plate XLYTII. fig. 2.) 

Length of head*!] to .*!] in the length of the fish. Interocular 
width less than the distance from eye to posterior nostril, 
nearly 4 in the length of head. Width of mouth a little more 
than ] the length of head ; outer series of teeth of the pnemaxil- 
laries uuicuspul, acute; mandibularv teet.fi bicuspid; barbel 
extending not more than j of the distance from its base to the 
gill-opening. Dorsal 1 6; first ray not produced, j ora little 
more than j the length of head; adipose fin with a well- 
developed movable spine, which is inserted at a distance from the 
caudal equal to .J the length of the middle rays of the latter. 
Pectoral spine not produced, but extending to middle of ventral ; 
ventrals originating well in advance of the dorsal, not reaching 
the vent, which is situated at f of the distance from base of 
ventral to origin of anal. Anal i f>. Distance from tip of snout 
to origin of dorsal 2J to 2J in the length of the fish, from base of 
last ray of anal to that of the caudal 7 \. (Ircyish, clouded with 
darker and with some small pah* spots ; dorsal, anal, and pectoral 
with a. series of dark spots; poctoifil dark at the base; caudal 
blackish at the base and also posteriorly. 

If ah. Jimenez, Western Colombia. 

Two sp(*cimens ( $ ), 55 and 65 mm. in total length, collect <*d 
by Mr. Palmer. 

This species is allied to A. homodou Rgn.and A. hotdengeri Kgn., 
hut is easily distinguished by the smaller and more posteriorly 
placed dorsal fin, shorter hirbels, shorter caudal peduncle, <fcc. 

EXPLANATION OF THE PLATES. 

Plats XLVII. 

Fur. 1. Pleeostomus ihermgii. 

2 . Plccostouiua tnaryaritifer. 

Plats XLVIII. 

Fitf. 1. PLecostomus Btrigaticeps, 

2. An/cfi retropintia . 2 a. Head wen from al.me. *2 b. Head 
«m?jj from below. 2 c. Teeth. 

Plate XL1X. 

Fig;. 1. PleeoHtomus albojmnctatuB. 

2. ArgeB heterodon. 2 a. Head wen from below. 2 b. Teeth. 
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0. Notes on Manor's .Pigeon (Xesawas magi'ri). 

By Lieufc.-< 'olouel N. Manjdkrs, F.Z.S. 

' U«cmi*<l August H, 1007. ■ 

This 1 >ir«l is now so nearly approaching extinction, that it is 
perhaps advisable to put on iceord all available information 
regarding its distribution and habits, and i have therefore com¬ 
piled a few notes embodying all 1 know and have ascertained 
iroin other persons about, this bird, which may he interesting to 
ornithologists and naturalists geneially. 

Before the indigenous forests were largely destroyed it was 
piohahlv abundant all over the inland of Mauritius, but its range 
has heroine gradually more and more cimtinscribed, until at the 
present day it is entirely routined to a small range of foiest-elad 
bills in the south-western coiner of tin* island known as the 
Savanne district, comprising a country some eight miles from east 
t<» west and from two to three from north to south. The hills 
rise abruptly horn the sea roast to an elevation varying from «t 
thousand to nearly two thousand feet, thence extending to a 
plateau coveied now with light scrub jungle which stretches north¬ 
wards at a gradually deereasing elevation to the central plain, 
which is now entirely under cultivation. 1 have never observed 
the bird in this scrub jungle, and it only visits it at a certain 
period of the \eai. under conditions to which I shall subsequently 
allude. 

For administrative purposes this range ot hills is divided up 
into the following forest distnets, all nearly continuous and in all 
ol which the bird is found: Les Mares, and Grand liassin. when* 
it is most common, Galliot, Kanaka, Uoutamvau and Ihivot; a 
few at (Tarmarei; and I have once seen it at Morne Brabant in 
the extreme south-western corner ot the island. 

The character of these forests is much the same; they are very 
thick and almost impenetrable ov\ ing to the multitude of seedlings 
and young trees, which an* allowed by an inetlicient Forest 
1 department to grow up ami choke cadi other by their tangled 
growth. There is a singular absence of large trees, one ot three 
feet in diameter is rare, and these usually show signs of incipient 
decay. For six months in the year the rainfall is very heavy, 
sometimes it rains continuously for days, making the woods almost 
one vast swamp. Under these* circumstances it is frequently 
diiticult to get near the birds to oliscrve their habits; it requires 
patience and a disregard for one’s jtorsonal comfort. 

In the early morning shortly after sunrise they come out and 
sun themselves, and their u whon ” u whoo ” may la* heard at a 
considerable distance. My friend M. Georges An tel me, who has 
probably a more extensive acquaintance with it than any other 
naturalist, gives it as his opinion that the number of birds still 
existing does not exceed one hundred and fifty pairs, and from my 
own frequent rambles through these forests in the last two and a 
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half years, I should say this is an outside estimate. It is somewhat 
difficult at first sight to account for their diminution, when we 
consider that they are not destroyed by Europeans, and that 
possessing a character for being unwholesome to eat they are not 
trapped. It may fairly be said that in this instance at any rate 
man is not directly responsible for its extinction. I say directly, 
but indirectly he undoubtedly is. The Portuguese, who had 
a penchant for monkey-flesh, introduced an .Indian species of 
monkey into the island shortly after they first discovered it in the 
middle of the sixteenth century. Until the last few years, these 
animals confined their depreciations to the jungle covered hills 
surrounding Port Louis and the adjoining cane-fields. Now, by 
some unfortunate mischance, hut probably by a necessary emigra¬ 
tion owing to their increasing numbers, they have spread to 
all parts of the island, and the Savanne forests are overwhelmed 
by their numbers. Not only do they do incredible damage by 
destroying the fruits of valuable forest trees, hut they destroy also 
the seedlings and tender shoots of t rees of larger growth; and large 
numbers of natives are constantly employed to keep them oft* the 
cane-fields, where they do enormous mischief in the shortest possible 
time. The Pigeons are totally unable to resist this invasion of their 
last refuge as their nests, eggs, and young are ruthlessly destroyed; 
and the forest keepers inform me that in consequence the birds 
have almost ceased to breed. It was in the Havanne forest that 
the last specimen of the Dutch Pigeon (Alectrmnati nitiflissiwa), 
now in the Port Louis Museum, was shot in the year lK2fi. It 
seems strange that one species should survive the other foi 
close on a hundred years, and were it not for the pestilent monkey 
would probably do so for another hundred. I venture to give the 
following explanation of the phenomenon. 

Heemskerk, who visited the island in 1(501, mentions that the 
sailors knocked down with their sticks a large number of pigeons 
with “red tails/’ which on being eaten proved so disconcerting to 
the Dutchmen’s stomachs, making them violently sick, that they 
subsequently left them severely alone, and they probably passed on 
an account of their unpleasant experiences to others of their 
countrymen. This evil reputation lias happily survived to the 
present day and with it the pigeon; whereas the Dutch Pigeon 
being a toothsome and withal a wholesome diet, lias succumbed. 
As a matter of fact Mayer’s Pigeon is not unwholesome, though 
this fact is carefully hidden away in the bosoms of local naturalists. 
The Curator of the Port Louis Museum, who skinned one, had 
sufficient courage to tackle the flesh, and found it uncommonly 
tough but nothing more. At a certain season of the year the birds, 
as I have said, leave the forest and come out into the adjoining 
scrub to feed on the berries of the “ Tom daman e ” (ApMoia thei - 
formis\ of which' they are inordinately fond, and on which they 
gorge themselves to repletion. It appears that these berries have 
some intoxicating properties, as they render the birds so helpless 
that they can be readily snared by a noose at the end of a stick. 
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It is quite possible that when in this condition the flesh becomes 
unwholesome for the time being. It is to be noted that Hectnskerk 
specially mentions the red tails of the pigeons, from which I 
conclude he means 4k Mayer’s Pigeon,” as this is very conspicuous 
especially when in flight. 

It nests twice in the year, in October and again in January. 
The nest is similar to that of the common Wood-Pigeon and merely 
consists of a few sticks laid together in the branches of a tree a 
few feet from the ground. The eggs are pure white, similar to but 
decidedly larger tlmu those of the wood-pigeon. 1 am inclined to 
think that the young birds for some time are of an uniform ru*tv 
red much like the tail of the adult bird, and that it is only sub¬ 
sequently that they assume 1 he adult plumage. In confinement 
they lose to a great extent their extreme delicacy of colouring, the 
hill loses a great deal of its brilliant crimson, and the plumage on 
the neck and breast, assumes a dull pinkish slate-colour rather t ban 
a beautiful rosy pink. In characteristics generally it is much more 
a dove than a pigeon. In confinement at any i*ate they aie 
extremely pugnacious, and being essentially bullies the bird which 
gains the upper hand certainly does its best to hunt the other to 
death. 

Jt is interesting to note that its mental development is at the 
same level ns when the island was first discovered. It exhibits 
not the slightest, fear of man, and at the present day it would he 
as easy to knock them o\er with a walking-stick as it was three 
hundred years ago. The climate of these Mauritian forests is of 
sub tropical character, and I have no doubt that with very slight 
protection it would do well in England. So far it has not bred in 
confinement, hut l am inclined to think that the conditions under 
which they were kept were not favourable. I should much like 
to see a successful attempt in England, the more so as the time is 
fast approaching when Mayor’s Pigeon w ill be n thing of the 
past. 


7. On some Points in the Structure of Galidhtis striata. 
By Frank E. Beddard, M.A., F.K.8., Prosector to the 
Society. 

[Received October 17, 1907.] 

(Text-figures 201V 216.) 

In continuation of a series of communications* to the Society 
upon the anatomy of the smaller Carnivora, I beg leave to offer 
the following notes upon the little-known Madagascar Viveirine, 
Oalidwth striata, which has not, so far as I am aware, been 

* “On tlio Visceral and Muscular Anatomy of Cryptoprocta” P. Z. S. 1895, 
p. 410. “On certain points in the Anatomy of the Cunning Basso rise, Baxsariscus 
uitutut” ill. 1898, p» 199. “ On the Anatomy of liftxsaricyon ib. 1900, 

p. 661. “ Some notes upon tho Anatomy of the Ferret Badger, Helkti* perxtmata'' 
fb. 1905, p, 91. 
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dissected. The specimen which I dissected is a female, and 1 
have preserved the skin for future reference. It died on 
September 18th last, apparently from congested lungs. The 
viscera were in an excellent state for anatomical investigation, 
save for the fact that the body was rather fat. This, however, 
has not interfered with the possibility of recording certain facts 
of importance in the systematic placing of this iEluroid. 

The principal external and osteological characters have l>een 
given by the late Dr. Mivarfc *, who has referred to previous 
literature upon the genus and upon its immediate allies, Galidia 
and Ilemigalidia (a genus founded by l)r. Mivart in that paper). 
He distinguishes Ilemigalidia from Galidia and from Galklictis 
by the fact that the former possesses the first premolnr, which is 
alleged to be missing in both Galidia and Galidictis . This generic 
distinction cannot, however, be enforced. In a specimen of 
Galidia elegam, formerly living in the Society’s Gardens (it was 
acquired in 188(5), and which is hardly likely to have been 
wrongly named, the skull shows most distinctly and on both sides 
the first premolar, a small tooth with only one root. There is 
obviously, however, no such tooth in Galidictis , where indeed 
there is no diastema between the canine and premolar 2. it is 
therefore Galklictis which is to be contrasted with Galidia and 
Ilemigalidia (if, indeed, the generic distinction is to be retained), 
and not the latter genus with the two former in this particular. 
As to the large size of the canines in Galidictis y 1 confirm 
Dr. Mivart’s statements. 

The only external character to which 1 wish to direct attention, 
is the condition of the glands in the neighbourhood of the anus 
and of the vulva. Dr. Mivart has figured these parts in a female 
Genetta tigrina +, where lie indicates clearly the folds of the 
scent-gland lying behind the vulva and forming externally with 
the vulva one common region of the integument. In a later part 
of the same paper J, Dr. Mivart distinguishes the Vivei-rimc (of 
which Genetta is a genus) from the Herpestime, Galidictimr, and 
some others by the existence in the first-named and the absence 
in the two latter of the “ presorotal glands.” With regard to 
Galidictis , this assertion is only based upon its likeness to Ilerpestes 
<fce.; for Dr. Mivart writes § with respect to that genus ; “ I can 

find no record of the condition of the anus, or of the number of 
anal glands, neither any note as to prescrotal glands; I, however, 
anticipate that the latter are wanting, that there is but a single 
pair of anal glands, and that the anus opens onto the surface of 
the body, and not into a pouch.” It is perhaps a little remarkable 
that Dr. Mivart should have postulated the absence of a pouch 
into which the anus opens in Galidictis , in view of his opinion 
that the subfamily Galidictinae lies between the Viverrine and 
Herpestine groups, “ though more nearly allied to the latter than 

* “ On the Classification and Distribution of the AClnroidea,” P. Z. S. 1882, 
p. 136. t P. Z. 8.1882, p. 156, fig. 6. 

t Id. ibid. p. 205. § lb. p. 187. 
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to the former ” ; for in the genus (and 1 am able to confirm this 
by my examination of Her pastes fuhmcena) Herpestes there is 
certainly present this pouch into which the anus opens. Dr. 
Mivart is, however, quite correct, in his prophecy as the accom¬ 
panying illustration (text-fig. 200) will show. The anus, which 
is rather large, appears to open directly on the surface of the 
body, and there are two large anal glands. On the other hand, 
*ik the same figure shows, the “ prescrotal ” or scent-glands are as 


Text-fig. 209. 


B 


C 


0 


A mm. Vulva, ami Scent-Gland of Galiilictis striata. 

A. Vulva. 1*. Scent-glund (“ piVM-rotwl gland ’*). 0. Anal glands represented 
as visible through the skin. 1). Anus. 

undoubtedly present. The actual glands, as visible on the opposite 
.side of the piece of skin, are smallish (smaller than the anal 
glands) oval glands. In regard to these external structures, 
Galidictis is therefore more like the Yiverrime than the Herpestime. 
For the former sometimes have, while the Herpestime have not, 
the scent-gland; and the anus in them (the Viverrime) does 
not open into a ]K>uch, which it frequently does among the 
Herpestines. 

§ Alimentary Canal . 

In the consideration of the viscera belonging to this system as 
well as to others, Dr. Mivart’s memoir upon the anatomy of the 
catlike Carnivora * has been largely consulted as a storehouse of 
information upon the anatomy of these animals. He includes in 

* “Note* on some Points in the Anatomy of the ^luroidea,” P. Z. S. 1888, 
p.469. 
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that paper a few notes upon the Madagascar Galidia , which is 
the nearest ally of the present genus Galidictis. 1 have myself 
particularly compared Galidictis with Genetta vulgaris , of which a 
specimen happened to fall into my hands at the time that X was 
studying the former. With regard to a number of the facts 
which I describe in the present communication, there is nothing 
recorded which allows of a careful comparison with other genera 
of Herpestids. 

Idie Tongue shows a character found in certain Viverridir in 
that towards the free tip there is a patch of specially enlarged 
conical papilla?. This patch does not reach the edge of the tongue 
anywhere. 

As far as I can gather from Mivart’s descriptions, this is 
much like what is found in Galidia and certain Herpestines. 
Dr. Mivart remarks that in the Genet there are no enlarged 
papillae forming a patch upon the dorsum of the tongue. In Genetta 
vulgaris the entire tongue is covered with papilla* which are 
quite as large as those forming the pitch of enlarged papilla? in 
Galidictis. In the figure (text-fig. 210) illustrating the tongue an 
isolated spine considerably magnified is shown. It will be seen 
that there is a tendency towerds bifidity at the tip. 


Text-fig. 210. 



8 A 


A. Fore part of Tongue of Galidictis striata B. A single papilla from the 
anteriorly situated patch of papill® in the same. 


The Stomach of Galidictis is, os it would appear, much like that 
of Galidia ; for it is large and globular, with but a slightly pro¬ 
jecting pyloric region. It contrasts with Genetta and Arctictis } 
which in these particulars are at the opposite extreme of the 
series, with comparatively narrow stomachs and well developed, 
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long, narrow pyloric portion. It also contrasts in other particulars 
with the stomach of the also Madagascar genera Eupleres * and 
the archaic type of existing Viverrid (as some think it) Nandinia 
binotata t. In both of these latter the stomach approximates 
very closely in its characters to that of Ar diet is, as described by 
the late Prof. Garrod. 

The Intestines of Galidictis have in their convolutions the 
simple character of those of other members of this group, as is 
shown in the figures of Dr. Mitchell It is noteworthy that 
the duodenal loop of Galidictis approaches more to a square with 
rounded angles than in Genetta vulgaris , where the first section 
of the duodenum forms a more slight and C-shaped curve ; that 
is to say, in the latter type the lower end of the duodenal loop 
does not run so parallel with, and so exactly in the opjjosite 
direction to, the upper limb of the loop as it does in Galidictis . 
Doth these types, however, show one difference from the intestine 
in Genetta pardina and Arctictis hinturong. In the two latter 
the whole of the intestine forms a simple coil with no secondary 
mesenteric connections between its coils. The whole canal forms 
a simple though convoluted tube supported throughout by a 
continuous mesentery. In Galidictis and Genetta vulgaris the 
lower end of the duodenum, where it bends over to the left side 
of the body, is attached by a mesentery to the mesocolon. It is 
perhaps remarkable to find a difference in this matter between 
two speeies of the same genus. But it will be recollected that 
while Genetta vulgaris is Pahearetie, G. pardina is Ethiopian. 

The proportion between the large and small intestines are in 
Galidictis as they are in other Yiverrines; i. e., the large intestine 
is very short, both actually and relatively. There is, however, a 
difference between Galidictis and Genetta vulgaris . For in the 
latter, which is a larger animal, the large intestine is 4 j inches in 
length and is actually, and therefore much more so relatively, 
shorter than it is in Galidictis where it measures inches. In 
Genetta in fact the whole of the short large intestine is perfectly 
straight; there is no bend from its origin to the anus. In Galidictis , 
on the other hand, the upper extremity of the large intestine is bent 
round to the right, thus forming a rudimentary transverse colon. 
Indeed, it could not lie straight; for if artificially so placed it 
reaches the diaphragm. The attachment of the duodenum where 
it bends to the left of the mesocolon is by no means a character¬ 
istic of the ^luroidea as opposed to the Arctoidea. For of the 
Kinkajou ( Csrcoleptes caudivolvidus) Owen wrote § :—‘‘The duo¬ 
denum made a large semicircular sweep downwards, backwards, 
and to the left, being loosely connected by a wide duplicature of 
peritoneum for the greater part of its course; it was also 

# Oarlsson, Zool, JahrK, Abth. t Syst. xvi. p. 217. 

t Id. ibid. xiii. p. $02. 

J " Tbe Intestinal Coils in Mammals,” Trans. Zool. Soc. voL xvii. p. 484 Ac. 
%s. 38 Ac, 

$ P. Z. S. 1835, p. 119. 
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connected with the colon by a fold of peritoneum continued from 
it.” This is obviously the same that I have described above in 
Galidictis. I may also observe that I am able to confirm from 
my own dissections Owen’s account of Cercohples so far as 
concerns the course of the intestine, and in some other facts to 
which I may have occasion to refer hereafter. It is important 
to notice that in this, as in other anatomical features, there is no 
strict line of demarcation between the Aretoid and /Eluroid 
Carnivora. 

The Ccecum of Galidictis seems to resemble very closely that 
of its near ally Galidia —to judge from the figure of the ciecum 
of the latter given by I)r. St. George Mivart in his memoir 
already referred to. It is long (for an Herpestid) and pointed 
and thinner at the free end. There is a matter concerning the 
cwcum in these animals that lias not been, I believe, referred to. 
This concerns the mesentery attaching the eavum to the small 
intestine. In Galidictis an anangious fold of membrane binds 
the proximal half of the ofeciim to the small intestine. In 
Herpestes fnlvescens (see text-fig. 211) this membiune is more 


Text-fig. 211. 



Caeca of Galidictis striata (left-hand figure) and Herpe stem 
fuhescens (right-hand figure). 

A. Median frenuin. B. One of the lateral mesenteries. C. Cajcum. 


extensive and nearly reaches the tip. A more careful examination 
reveals also the presence of a much less developed fold on either 
side of the median frenum which bears the blood-vessels supplying 
that region of the gut. These lateral membranes are of im¬ 
portance in that they are better developed in some other animals. 
I have myself referred to them in Lemurs *. Even in the more 
rudimentary caecum of Genetta vulgaris the same three membranes 

* “Additional Notes upon Hapalemurgrissut” P, Z. 8.1891, p. 451. 
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are easily to be recognised. Another fact in inference to the 
(ffcmu of Galidictis is the existence of a lymphatic gland just 
at its junction with the intestine. I found the same state of 
affairs exactly repeated in Genetia vulgar is. The fact would 
therefore appear to be of some importance. 

The hirer of Galidictis is represented from the abdominal side 
in the accompanying figure (text-fig. 212). The diaphragmatic 
view of this viscus shows that the gall-bladder is just visible on 
that surface through the cleft light central lol>e. The principal 
features relating to the shapes and relative sizes of the different 
lobes are plainly shown, and obviate the necessity of a full 
description of the same. I would call attention to the large size 
of the caudate loin* and to its bifid free extremity. The Spigelian 
lobe is also larger than in some animals. 


Text-fig. 212. 

L.C.L 



Abdominal surface of Liver of Galidictis striata . 

Ca.h. Caudate lobe. G.B. Gall-bladder. L.C.L. Left central lobe, L.L.L. Left 
lateral lobe. K.C.L. Kight central lobe. R.L.L. Ki#ht lateral lobe. Sp.L, 
Spigelian lobe. 

The Spleen has the usual elongate form that it shows in the 
Carnivora, the duodenal end being rather broader than the 
opposite extremity. 

Pancreas .—This gland is not dealt with by Mivart in his 
account of the abdominal viscera of the iEluroidea. In Galidictis 
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it is very large and differs in its form from that of some other 
genera of Viverrines. In Suricala tetradactyla 8ir Richard Owen 
remarked * * * § that “ the pancreas has a singular form. A thick 
transverse portion extends from the spleen behind the stomach 
to the pylorus ; it then divides and forms a circle, which lies in 
the concavity of the great curve of the duodenum ; sending off 
one or two processes in the mesodnodenum” This peculiar 
pancreas was later figured by Owen t. A pancreas of this form, 
is, however, neither universal among the Yiverrines nor confined 
to that group. I)r. Mivart's figures of the stomach and pancreas 
of Genetta tigrina J prove the former statement, and my own 
figures of Helictis and Ualictis § prove the latter. With regard to 
Genetta tigrina , I may remark that G. vulgaris lias quite the same 
form of pancreas, i. e. not forming a figure (> as in the Surieate. 
The pancreas of Genetta vulgaris gives off a small lobe running 
towards the liver by the side of the bile-duct, and on the other 
side of the bile-duct -the left—is a completely detached lolw of 
pancreas whose connection with the rest of the pancreas X found 
it inqiossible to detect. 1 may take this opportunity of remarking 
that in Arctictis binturong the pancreas, which was not described 
by the late Prof. Garrod || in his account of the anatomy of that 
animal, is on the whole like that of the Genet; that is to say, it 
is a straight or rather chevron-shaped gland forming no circle 
round the duodenal loop. In Galidictis striata the appearance of 
this gland is quite different. For it runs round the loop of the 
duodenum as in the Surieate ; but it does not, as is the case with 
that animal, rejoin itself in the region of the pylorus. There is 
also a small process of the pancreas running up alongside the 
bile-duct as in Genetta , hut no detached lobe. An anangious 
fold of membrane attaches the gastric region of the pancreas to 
the median mesentery as in other Carnivora Jt is very much 
as I have figured it in Helictis per sonata, but runs up to very 
nearly the end of the pancreas. 

§ The Postcaval Vein and its branches. 

Information upon the venous system of these Carnivora is so 
scanty, that no apology is needed for giving a description of such 
facts as I have observed in Galidictis striata and in Genetta vulgaris, 
with which 1 have been able to compare it. The accompanying 
drawings (text-figs. 213,214) show the veins in question in the two 
Yiverrines. In both of them the branches on the two sides of 
the body are asymmetrical; but the asymmetry differs in the 
two animals. In Galidictis (text-fig. 213) the veins are arranged 

* P. Z. 8.1830-81, p. 40. 

f Comp. Anat. vol. iii. 1868, p. 444, %, 351. 

t P. Z. 8.1882, p. 506, fig. 6. 

§ P. Z. 8.1905, p. 25, fig. 0 k p. 26, fig. 10. 

[[ “ The Anatomy of the Binturong,” P. Z. S. 1873, p. 106. 

1 Beddard, ** On Helictis personate” P. Z. 8.1005, p. 24. 
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as follows :—On the left side, shortly behind the liver, an important 
vein enters the postcaval. This is composed by the union of three 
principal trunks; the most anterior of these is mainly fed by the 
body-wall, but it receives also the left suprarenal vein. The second 
affluent is the renal vein; the third and last is the ovarian vein, 
which also receives a. small supplementary renal vein and a branch 
from the parietes. On the right ^de of the body these veins are 
all separate and enter the postcaval as separate veins. They are 
thus grouped : the most anterior vein is a lumbar^vein receiving 
a suprarenal branch. This enters the postcaval symmetrically 
with the large compound vein of the left side. 


Text-fig. 213. 



Tl»© principal brunches of the Postcaval Vein of Galidictis striata. 

K. Kidneys. L. Lumbar veins, or. Ovarian vein* Sup. Suprarenal bodies. 
V.C. Postcaval veiu. 


Below this is the renal vein, and below this again a supple¬ 
mentary renal vein which also receives branches from the parietes. 
Much further down the postcaval vein is the entrance of the 
right ovarian vein. The only remaining veins before the bifur¬ 
cation of the postcaval posteriorly are the right and left lumbar 
Proo. Zodl< Sac,— 1907, No, LV. 55 
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veins, of which the left opens into the postcaval a little below 
that of the right. These veins, however, are curiously symme¬ 
trical in the details of their branching. At the opening into 
the postcaval each is a single trunk. This immediately divides, 
and the anterior branch gives off two twigs running in the 
direction of the kidney ; the two branches then reunite to form 
a single vein. In the ease of Genetta vulgaris (text-fig. 214), the 
first vein which enters the postcaval behind the liver is a branch 


Text-fig. 214. 



The corresponding veins of Genetta vulgaris. 

Lettering as iate\t-fig. 213. 

<m the right which is the first lumbar and suprarenal vein ; the 
corresponding vein of the left side lies a little lower down. The 
renal veins Are also asymmetrical, the right l} ing higher up than 
the left. There is no accessory renal vein entering the postcaval. 
The right renal vein gives off the spermatic. That vein of the 
Ate side of the body enters the postcaval considerably behind 
the left renal. The two posterior lumbar veins are symmetrical 
and are undivided trunks. 
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§ Organa of Reproduction. 

The specimen of (Jalidictia striata which I dissected was a female. 
The organs (text-fig. 215) showed at least one remarkable pecu¬ 
liarity. That is, the uterus was completely double. As will be 
seen from the annexed drawing, the cornua of the uterus coine 
together iu the middle line posteriorly ; but instead of lieing 
blended into one tube their distinctness is quite obvious, and is 
marked by a median depression. This is also emphasised by the 
distribution of the blood-vessels which supply each uterus sepa¬ 
rately, as well as giving off* a median trunk which lies in the 


Text-fig. 215. 



Ovaries, Uteri, and Vagina of Galidicti* striata. 

The right-hand figure represents more highly magnified the opening of the 
uteri into the vagina. 

A. Uterus, a. Orifices of uteri. B. Hegion where the two uteri are enclosed in 
a common sheath. C. Projection of ores uteri into vagina. 1). Vagina. 


furrow between the two uteri. A dissection confirms this view of 
the structure of the oviducal tube. At the j unction with the vagina 
there were two distinct and quite separate ares uteri . They were 
borne, however, upon the same projection, and, as the figure shows, 
lay on each side or this projecting mass. It was of course easy to 
pass a probe into each uterus, and tbeir non-communication was 

$ 5 * 
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thus rendered evident. In the Carnivora generally there are two 
prolonged cornua uteri and a median corpus uteri, part of which 
is divided by an internal septum. In Herpestes ftdvescem, for 
example, and Cercohptes caudivolmdus this is the case—which 
species I have dissected for the purposes of a comparison with 
Galidietis. It will be noticed that the remains of an interuterine 
mesentery is to be seen at the point where the two uteri diverge. 
The accompanying illustration shows also the comparative short¬ 
ness of the divergent region of the uteri. In Herpestes fulvescem 
the cornua are much longer in proportion. 

The ovaries of Galidietis are not. enclosed in capsules as they 
are in many, if not all, of tho Arctoidea. In this Galidietis agrees 
with other ^Eluroidea, e. g. Herpestes fnlvescens. 

§ Brain. 

I have had the brain of this Carnivore figured in two aspects, 
which are reproduced in the accompanying figures (text fig. 216). 

Text-fig. 216. 


A 



Dorsal (left-hand figure) and Lateral (right-hand figure) news of Brain of 
Galidietis striata. 

A. Crucial sulcus. B. Lateral sulcus. (\ Supra sylvian miIcus. 

D. Sylvian. JO. PostsyLian. 

Viewed from above, the brain is seen to contrast with that'of 
Virerra civetta * by reason of the large si?se of its crucial sulcus 
and the total absence of any precrueial sulcus, present in the 
Civet and forming in that Carnivore an “ Ursine lozenge,” t which 
also exists, according to I>r. Elliot Smith, in other /Eluroids, e g. 
Felis leo t. There is certainly no trace of this in Galidietis . In 

# Cat. Mus. Hoy. Coll. Surgeons, vol. ii. t*d. 2, UX)2, p. 240, 122. 

f Jonrn. Linn. Son., Zool, vol. xix. 1886. 
j Cat. Mus. Hoy. Coll Surgeons, p. 847,6g. 119. 



STRUCTURE OF THE MAMMAL GALIDICTIS. 


815 


1907.] 


this it agrees with Ilerpestes and Suricata (fee. It is interesting 
to note the classificatory value of these facts, which appear to 
characterise the Viverrina? and the Herpestime, and which 
therefore*, show that in this brain character at any rate Galidictis is 
Herpestine rather than Viverrine. J t is furthermore to he observed 
that the two crucial sulci are asymmetrical, that of the right side 
reaching the median line at a point further back than the junc¬ 
tion with the left crucial sulcus. The lateral sulcus differs in 
some respects from that of allied Carnivora. Jt is apparently 
very long and curves outwards anteriorly, reaching to a point 
on a level with the end of the crucial sulcus. I take it therefore 
that in this brain as in that of Virerra cirefta and Xandinia 
hiuotata* the fissure is really a conjoined coronary and lateral. 
]f so, it. contrasts with I ter pastes where the two fissures are 
separate. This combined fissure gives off in Galidictis an inwardly 
and forwardly directed fissure, which 1 presume to be the an sate 
sulcus ; that of the right half of the brain is situated further 
forward than the other of the left side. This ansate sulcus does 
not occur in a good many species among the Viverrida\ But it 
is figured by Elliot Smith in Ilerpestes (though lying much 
further hack than in (ralidictis ), and it occurs in II?/mi a in a 
situation corresponding to that which it occupies in Galidictis . 
As bearing upon the systematic position of (ralidictis , it is to be 
noted that this sulcus seems to be absent in Vi veil* a. 

The St/I via it Jissure or, as l)i\ Elliot Smith proposes to call the 
sulcus in these animals, the u feline sylvian fissure ” is long. 
Dr. Elliot Smith has gone fully into his views + of the several 
fissures which exist in this region. I have only to point out 
to what forms Galidictis appears to show resemblances. The 
Sylvian fissure (as it has been termed by many) is much longer 
than in either Her pastes or Virerra . It is long, as in the Hyarna 
and Proteles , as well as in Crypt oprocta t and Eupleres §. Behind 
it lies a well-marked post-sylvian as in Ilerpestes, In front of this 
latter—but upon the left hemisphere only—is a small forwardly 
directed branch of it which I presume to be one of the ectosylvian 
fissures of Ilerpestes and other allied Carnivora. The suprasylvian 
fissure is well developed, and bends rather downwards posteriorly 
as in Virerra « nd Hyaena^ instead of being straight and bent rather 
upward as in Ilerpestes pulverulent as. Dr. Elliot Smith com¬ 
ments upon the small orbital fissure of the Ichneumon just 
mentioned, which is so concealed owing to its forward position 
by the olfactory that it has been actually asserted to be absent. 
In Galidictis the fissure in question is quite like that of FiVarra; 
for it is quite large and thus conspicuous as well as being lateral 

* Carlsson, “ TJeber die systenmtische Stellung der Nandinia binotata” Zool. 
Jahrb. xiii. 1900, pt 86. %. 7. 

f Loc. dt, p. 245, <fcc. 

j Deddard, On the Visceral and Muscular Anatomy of Cryptoprocta” P. Z, S. 
1896,jp. 434, woodcut %, 5. 

§ Oarliwon, “ Ueber die tystematische Stellunjr von EupUres youdoti” ZpoU 
^Jahrb., Abth. f, 8y»t, vol. xvi. 1902, p, 280, l>h 10, fig, 11«. 
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in position. There is no “fissure anterior” (anterior ectosylvinn) 
such as occurs in Nandhiia. 

The foregoing description of anatomical facts relating to (Sali- 
did is may lx* summarised for the purpose of shortly presenting 
its characters and of comparing them with other Yivurrid Car¬ 
nivora. ; they are as follows : 

(1) Preserotal (i. v. postvulvar) glands are present. 

(2) The anus opens directly on to the surface of the hotly and 

not into a. superficial cutaneous depression. There are a 
pair of anal glands. 

(,‘l) The stomach is not particularly elongated; it is more 
globular in form. 

(4) The cwcum is long (for a Viverrid) and pointed at the apex. 

(5) The convolutions of the brain are partly Herpestine and 

partly Yiverrine in theii character's. 

(6) Ida* uterus is completely double. 

(7) The tongue has an anterior patch of conical papilla*. 

Those characters collectively distinguish (ialahctis fiom all 
other genera of Viverrida* the anatomy ol which is known,and 1 
believe that the last, hut one mentioned character- - the completely 
double uterus is new to the Canmora. The specimen may of 
course lx* abnormal, it being the only one that has been dissected, 
though the probabilities are against, this. 

The division of the Yiverrida* by Mivart into a numbei of 
subfamilies, viz.: Yiverrina*, Iler]x*stime, Cr\ptoproetina*, Ku 
plerime, find Galidictime, is not used by every one. For example, 
in the most recent k List of Vertebrate Animals,’ * puhlislied bv 
the Zoological Society, tln*re is no such division adopted. Jf. 
however, this division is finally allowed, 1 should confirm from 
my own experience the justice of separating (ialidictis m a sub 
family apart from some others. But whethei it will lx* found 
to agree with Guild i a is a. matter which cannot as yet be decided. 
For the latter genus has not lx*en thoroughly examined. It is 
clear, however, that the form of the ca*cnm is more alike in the 
two genera than is that of either of them to that of other forms. 
But I rather gather from Mivarts clnssificntory scheme that 
(ralidia has not the scent-glands of (Halidintis. In this the former 
genus resembles Euplcres, ns it does by the possession of four 
instead of three ((/alidictix) premolars. 

The relationship in fact which (Jalidictia bears to other Yiver- 
rida* is quite analogous to that which E a pirns bears to other 
Viverrida*. Carlxson has justly commented, fitter describing the 
principal facts in the anatomy of that form, upon the deduction 
that, Enpleresf seems to be a more ancient type of Vivcrrine 
than the other genera, excepting only Nandhiia, which the same 

* Oth ed. 1806. Carlsson (Zool. Jalirh. xvi. Syst. Theii, p, 217) only allows 
llerpestinae and Vivcrrina*. 
t Zool. Juhrb., Ahth. t. Syst. wi. 
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writer* agrees with Winge in relegating to the otherwise extinct 
family of Amphictinm. But while Ewpleres leans more to the 
Viverrine than to the Herpestine type, it appears to me that 
Galidictis has on the whole* more the characters of the Herpestinae. 
But both genera combine the characters of both of the main 
subdivisions of the Vi vein da*. This does not however mean that 
the two are closely allied, and that one subfamily alone is neces¬ 
sary for the reception of lx>th Eupleres and Galidictis . The 
important di ft ere rices between them are too obvious to need 
recapitulation here. Nevertheless, Mivart is of opinion that “ of 
all other Viverrida*, Eapleres comes nearest to the genus Ilemi- 
yalidia.” Hitherto it has been impossible to say whether Gali¬ 
dictis was or was not a specialised and modern type of Herpestid. 
1 think, however, that the facts brought forward in the present 
pages are conclusive against the view that Gal id id is is a further 
development of either the Herpestine or Viverrine branch of the 
Viverrida*. In the combination of characters which it shows 
Galidictis would seem to he, like Enpleres and possibly Crypto- 
procta, an ancient type of Viverrid. Like those two other 
Madagascar genera, Galidictis is an example of the retention of 
archaic characters so much shown in the Mascarene fauna. 


November 2b, 1907. 

(1. A. BorLKXOKii, Es(j., F.U.K., Vice-President, 
in t he (.'Imir. 

T1 »e Secretary exhibited an oil jaunting by Mr. \Y. Walls, 
II.S.A., of a young female (lorilla recently living in the Society's 
Hardens. 


The following jiapers were mid : -- 


1. On some New and Little-known Arnneidea. By the 
Kev. (). Pickahd-Cambhidue, M.A., F.K.S., C.M.Z.S s 
&e. 

[Jtoceived November 27, 1007,] 

(Plato L.) 

Eleven species of Araneideaare noted, or described and figured, 
in the following paper: one from Lagos, Portugal; three from 
Cape Colony, 8. Africa; one from Mashonaland, E. Africa; five 
from the Canary Islands; and one from Old Calabar. Of the 


Zool Jabrb., Abth. f. Syst. xiii. 
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foregoing, seven appear to me to be new to science; while of the 
remaining four, three seem to be very little known. 

A point of considerable interest with respect to some of the 
above Spiders is that live of them were imported to England in 
packages of bananas (from the Canary Islands). Importations of 
this kind are becoming more and more frequent, and it is easy to 
see how perfect a material bananas furnish as a vehicle for soft- 
bodied creatures like Spiders. 


Fam. T n e r a v h o s i d 
Stibium. ( Jtenizinje. 

Conus Paciiylomkrts Ausserer. 

PaCHYLOMERUS JSDlFlCATOHiVH Westwood. (Plate L. figs. J-fi.) 

Pachylomerns irdificatorins Westwood, Trans. Ent. Soc. vol. iii. 
pp. 7-15, pi. x. (1840); E. Simon, Actes tie la Soc. Linn, de 
Bordeaux, xlv. (1888). 

Through the kindness of Mr. Ceorge Nicholson (late of the 
Itoyal Botanic Cardens at Kow) I lm\c received fi*om his nephew, 
Lieut. J. B. Nicholson, H.M.S. 4 Arrogant, 1 female examples of this 
Spider and its tubular nest from Lagos, Portugal. From a com¬ 
parison with Professor Westwoods description and a recollection 
of the type specimen (a, dry one in the Oxford University Museum) 

J bad doubts about the specific identity of the Lagos examples 
with that specimen. 1 have, however, since obtained Mons. Simons 
kind examination and opinion upon the Lagos Spiders, and he 
feels no doubt whatever but that they are identical with P. mliji- 
catorius Westw. Prof. Westwood’s type came from Barhary; 
it appears to be abundant in West Algeria; and M. Simon tells 
me it has occurred at Oartliagena, in Spain. 

From what Lieut. Nicholson says it would apjiear to l>e not at all' 
rare at Lagos. M. Simon believes that a species described from 
Spain by the late Dr. Thorell ( l Tm m idea pice a Thor.) is the male 
of this species. The difficulty of deciding on the relationship of 
isolated examples of the sexes in this group is well known. 
Naturalists and collectors who may have the chance of being 
able to work out this point in respect to the present species at 
Lagos have an opportunity to deserve well of their Araohnologieal 
brethren. 

I have given (PI. L. figs. 1- 6) some details of the Lagos 
examples, which I conclude to be hardly adult. There is a point 
of much interest in respect to the nests sent to me by Lieut. 
Nicholson ; these tubular nests not only have a hinged lid at the 
upper end (as described and figured by Westwood), but another, 
of a thinner texture and distinctly hinged, at the lower end also. 
The use and purpose of this arrangement, which is hitherto with¬ 
out parallel, I believe, in the known history of any described 
"Trapdoor Spider, were not easy to be conceived, especially as I 



J 907.] N EW AND LITTLE-KNOWN SPIDERS. Hi 9 

had at first no opportunity to ascertain whether this lower trap¬ 
door led to any other tube or cavity. In reply, however, to 
questions i have since asked Lieut. Nicholson, I understand tlmt 
there is a more or less distinct kind of empty chamber, but with¬ 
out- any silk lining, at the bottom of the tube. Mods Simon 
(L c. supra) does not mention the lower lid. There is here 
again a chance for a local collector to ascertain with rare 
and patience (such as that shown by the late Mr. Moggridge in 
Ins careful study of the Trapdoor Spiders of Southern France) 
w hat- is the extent of the development and the use of the lower 
door in the nest of the Lagos Spider. Lieut. Nicholson and a 
brother officer, Lieut. Walter Stokes, who .assisted him. appear 
to have satisfied themselves that the bottom ehamber was not 
used as a- k ‘ storehouse,” I may add that, in company with the 
nests of Paejnfhnarras, Lieut. Nicholson found nests (with examples 
of the Spider) of another Tr.ijHloor species (.W mvsia sitaomi 
Cambridge). These appeal* to occur on the same spots and to be 
much mixed up with those of the other Spider. Considerable 
cart* therefore would be necessary in conducting the operations 
and ohsei rations necessary to elucidate the respective economy of 
the two. 

Fam. D it a ss i i) 

Subfam. Hemicjalix r. 

< Seims Plat\oji>kn Cambr. 

Pl mourns separata, sp. n. (Plate L. figs. 7~ 12.) 

Adult female, length 1 j lines. 

<'rphalolhoni.r and abdomen uniformly flattened; the former 
is of a dark rather bright \ id low-brown colour; the latter on the 
upper side is of a mouse-coloured black above and on the sides, 
the underside being of a dull greyish white. The clvpens is 
almost obsolete. The legs, 4, 2, 1, .1, are not very strong, the 
three basal joints pale yellow, tlit* rest more or less suffused with 
yellowish brown; and there is a thin scopuln of racquet-shaped 
hairs on the tarsi and part of the metatarsi of the first pair. The 
coxal and genual joints of the fourth pair are of moderate 
length, nearly equal together to that of the femora] joint. The 
cephalothorax is a little broader than long, and broadest behind, 
truncated before and somewhat truncate behind. 

Eyes small, not greatly unequal; the hind-central pair smallest; 
placed in two transverse tows occupying the greater part of the 
width of the caput; the anterior row is straight, the posterior 
longest and has the convexity of its very slight curve directed 
backwards. The interval between the two central eyes of each 
row is less than that which separates them from the laterals. 

Falces strong, tumid in form, divergent and jxurected. Fang 
long, not very strong, regularly curved and tapering. Colour 
similar to that of the cephalothorax. 
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Maxilb* long, enlarged at their base, strongly constricted at 
the middle, enlarged again at their extremity, where they are 
obliquely truncated on the inner side; colour yellow-brown. 

Labium nearly as broad as high, with a transverse suture below 
the middle ; the apex rounded ; colour of a darker hue than the 
maxilla*. 

Sternum of a nearly regular roundish oval; colour yellow 
tinged with orange. 

Spinners small, short, and compact. Genital aperture of very 
distinct and characteristic form. 

A single adult female was included among a. few other Spiders 
kindly obtained for me from East London, Cape Colony, S. Africa, 
by Mr. Bichard Hancock, of Hadleigh, Stechford. 

Platyoides simonii, sp. n. (Plate L. figs. 18-17.) 

Adult mule, length 2 lines. 

Though resembling it in general form and other essential 
characters, the small comparative size of this Spider will dis¬ 
tinguish it at once from P. separata. The eyes also are more 
closely grouped together and rather larger. 

The cephalothorax is pale dull yellow-brown, the normal grooves 
and indentations indicated by darker lines. The legs are pale 
dull yellowish, the femora, tibia;, and metatarsi suffused with 
brownish. 

The abdomen, of a short oval form and dark yellowish-brown 
hue, has a broad central longitudinal band or area of a pain 
colour, bearing a longitudinal dark central tapering stripe, with 
some indistinct lateral sloping or oblique dark lines on each side 
of its hinder extremity, and representing the normal angular 
bars or chevrons. 

The palpi are shoi*t; the radial shorter than the cubital joint, 
with a short obliquely truncated apophysis at its extremity on 
the inner side. The digital joint is of moderate size and short 
oval form ; the palpal organs well developed and complex, with 
spiny processes. 

IJab. Cape Colony, 8. Africa; kindly communicated to me 
through Mr. B. Hancock. 

Fam. ZoEOPSiDiE. 

Subfam. ZoitoPSiNJi. 

Genus Zoropsis Sira. 

? Zoropsis rufipes Lucas. (Plate L. figs. 18-21.) 

Olios rufipes Lucas (ad partem). 

Adult female, length 6 lines. 

Cephalothoraai rather longer than broad, moderately and uni¬ 
formly convex above, and broadly truncate in front; lateral 
marginal impressions at caput scarcely perceptible; colour pale 
yellow-brown, margins palest, with dark brown marginal fine. 
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On each side is a broad longitudinal brown band, rather tapering 
forwards, and irregularly dentate along both its margins, which 
are darker than the rest of the band ; the space between these 
bands is marked with several longitudinal, curved, and straight 
brown markings. The eephalothomx is clothed thinly with short 
fine dark hairs. 

Eyes in two transverse rows; the posterior row considerably 
longer, curved, the convexity of the curve directed forwards ; the 
anterior row very nearly straight. They are small and do not 
differ very greatly in size ; the fore-laterals are largest, the fore- 
centrals smallest; the interval between the hind-centrals is up¬ 
wards of double that between each and the adjacent hind-lateral 
eye; and the interval between the fore-centrals is, if anything, 
rather greater than that lnrtween each and the adjacent fore¬ 
lateral. The elypeus is low’, its height little, if anything, greater 
than the diameter of the fore-central eyes. The four central 
eyes form very nearly a square whose anterior side is shortest. 

Leys long, 4, 1, 2, .‘1, apptrcntly laterigmde (though this 
is partly if not entirely front the distortion of the specimen), 
tolerably strong, furnished with numerous spines of different 
lengths and strength, those of the first and second pairs mainly in 
two parallel rows underneath, live pairs of spines (sessile) Iwneath 
the tibia* and four pairs, more prominent and some stronger, 
beneath the metatarsi. A soopula beneath the tarsi and metatarsi 
of the 1st, 2nd, and «‘hd pairs; all end with a small but compact 
claw’-tuft. All the tarsi are short, but of uniform length. The 
ealamistrum is very indistinctly indicated on the metatarsi of the 
4th pair. The colour of the legs is similar to that of the cephalo- 
thorax. and they are marked rather irregularly with spots and 
other dark brow n markings, those on the femora having a tendency 
to obscure unnulation. 

The palpi are similar in colour and markings to the legs. 

Fulces strong, straight, a little indistinct backwards, towards 
the sternum, and of a yellow-brown colour. 

Maxilla 3 and labium. These were too much concealed by a 
contraction over them of the adjacent parts to allow’ of their 
special form to l>e ascertained. 

The sternum is small, apparently oval, and of pile dull yellowish- 
brown hue. 

Abdomen much shrunken, but appeared to be oval; very similar 
in colour to the eephalothomx, marked with dark brow n markings, 
and forming a pattern of which the following might be traced: 
a longitudinal short dark central broken band on the fore part, 
indicated by some pale marginal hairs, some oblique lateral lines 
on each side, and on the hinder half of the upper side two con¬ 
verging rows of dark spots 'representing the extremities of some 
obscure angular lines or chevrons. The under side is similar in 
general colour to the upper, and is slightly marked with dark 
browii. The genital aperture is of a very distinct, and characteristic 
form) though* much obscured by long hairs; spinners short, 
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compact, and of ordinary form. CribeUmn transverse, linear, 
subdivided, very narrow and indistinct. 

An adult female was found among bananas imported from the 
Canary Islands and kindly sent to me by Mr. II. Speyer of Ileigate. 
Unfortunately it had been allowed to get dry and much shrunken 
before it reached me, and this has rendered its minute description 
to be to some extent imperfect. Mons. Simon, however, suggests 
that it is of the species to which 1 have here relegated it. 

Zonorsis maculosa, sp. n. (Plate L. figs. 22-24.) 

t Adult female, length 44 lines; an immature male nearly 
lines. 

Cephalothorax longer than broad, truncate before; tlie lateral 
margins at the caput moderate. The profile runs in a nearly even 
and rather descending line from the beginning of the hinder 
slope (which is rather abrupt) to the ocular area. The height of 
the elyjKJUS is scarcely more than equal to the diameter of the 
fore-central eyes. Colour dull yellowish, with two longitudinal 
indistinct yellow-brown bands, one on each side, leaving a broad 
central one between them. These bands are chiefly indicated by 
lines or narrow stripes of yellow-brown converging to the thoracic 
indentation ; there is also a short deep brown or black line on the 
margins of the thorax opposite to the basal joint of each leg. 

Eyes in normal position, those of the hinder row largest, the 
row is strongly curved, the convexity of the curve directed for¬ 
wards, and the hind-central pair are nearer to each other than 
each is to the adjacent hind-lateral eye; the hind-laterals are 
largest; the anterior row is shortest, and curved in a similar 
direction to the hinder row, but very much less curved. The 
fore-central eyes are very small, and rather nearer together than 
to the fore-laterals. 

Legs moderate in length and strength, 4, 1, 2, 3, 4 and 1 being 
very nearly of equal length. They are of a similar colour to the 
cephalothorax, more or less speckled with small dark and lighter 
spots, from which on their upper sides spring short fine spines; 
beneath the metatarsi and tibia? of the first two pairs are two 
parallel rows of long sessile spines; five pairs of spines beneath the 
tibia 1 and four pairs beneath the metatarsi. I could set* no trace 
of the “ calamistrum.” Tarsi short and ending with a small com¬ 
pact claw-tuft. 

Falces rather long, strong, straight, tapering; colour yellow- 
brown. 

Maxillce and labium similar in colour to the falces. 

Sternum oval, pointed behind; pale yellow in colour. 

Abdomen pale yellow-brown, thinly clothed with short fine 
hairs, minutely speckled with dark brown or blackish, and with 
some short black linear markings forming two longitudinal parallel 
rows in the middle of the fore half of the upper side, and -six 
forming two converging lines on tire hinder half to the spinners; 
each of these linear black spots has a small tuft # of pale hairs 
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outside it, and the minute black speck lings form oblique lines on 
each side, where also are traces of oblique pale lines. Spinners 
short, compact, inferior pair strongest. Cribellum transverse, 
subdivided, linear, but very indistinct. 

It was not quite apparent whether this female was adult, but 
if so the genital aperture is very simple; if not. that would 
account for the rather larger size of the immature male which 
accompanied it. 

The two examples above referred to were imported from the 
Canary Islands in packages of bananas, and kindly sent to me by 
IVlr. 11. Speyer. I am unable to detect the calamistrnm in either 
of tin* two specimens above mentioned, and the cribellum is very 
slightly indicated. Both the calamistrnm and cribellum are far 
less developed in some other species of this genus than in other 
families, and very |>ossibly one or both may, in some instances, 
be almost if not quite obsolete in some species of the genus. 


Fa in. T ll R it I D IJ I) JE. 

Conus Tkitava Him. 

Teutana nobiljs Thor. (Plate L. tigs. 25-28.) 

Lvthyphmdes nobilis Thor. Kongl. Svenska Vetenskaps Akad. 
Hand]. 1875, Baudot 13, no. 5, p. 338. 

Adult female, length 5jj lines. 

Cephalothorax dark reddish brown. Caput in some examples 
much darker, with a narrow dull pale marginal line or border. 
The height of the clypeus considerably exceeds half that of the 
facial space. 

Kpes subequal, in two trans\ erse lines, forming three well- 
separated groups. Those of each lateral group, or pair, contiguous 
and seated on a strongish tubercle. The four central eyes form 
a square whose posterior side is shortest. 

Leys moderate in length and strength, 1, 4, 2, 3, of an orange- 
yellow colour. The fore extremities of the tibia? are a little 
suffused with reddish brown, anti furnished pretty thickly and 
uniformly with 811014. fine hairs. 

Palpi similar to the legs in colour. 

Falees strong, straight, vertical, conical, and of a deep rich 
red-brown colour, like that of the eephalothorax. 

Maxillae , labium , anti sternum rather lighter coloured than the 
eephalothorax ; the sternum longer than broad, rather triangular 
heart-shaped; covered with numerous minute granulations and 
short fin© dark hairs. 

Abdomen large, oval, very convex above, of a dull pale yellowish 
white, the white? being occasioned by a more or less dense sprinkling 
of white cretaceous mottling; on each side of the upper side is a 
broad longitudinal deep brown or blackish hand, the two con¬ 
verging at both the fore and hinder extremities, and each divided 
transversely into somewhat quadrate but irregular patches; in 



824 


THE HEW O. PICKARD-CAMBIUDGE ON 


[Nov. 26, 


some examples these patches run together. The bread pale band 
between those at the sides is marked more or less with some dark 
lines and markings. The sides of the abdomen are also marked 
on the hinder half with dark brown spots, forming more or less 
distinct oblique lines. The under side of the alnlomen has near 
the middle two short, parallel, broken, dark brown lines. The 
spinners are normal, short, compact, and of a dull brownish colour. 
The genital aperture small, but of characteristic form. 

Several examples of the female of this fine species were con¬ 
tained among other Spiders imported in packages of bananas from 
the Canary Islands, and kindly sent to me by Mr. H. Speyer. 
Steatoda clarkii Cambr., found many years ago in Devonshire by 
the late Mr. Hamlet Clark, is of this species (cf \ Proc. Dorset 
F. Club, xxi p. 6, sub Teutana mhilis Thor.). 

Teutana grossa 0. L. Koch. 

Theridion versvtinn Bl., k Spiders of Great Britain and Ireland/ 
p. 193. 

Adult females of this Spider were included among those 
imported in the packages of bananas from the Canary Islands 
before referred to. The species has been long known to have 
occurred in England, and would very probably be met with more 
frequently on the Devon and Cornwall coasts. It does not appear 
to be rare in the island of Guernsey, whence 1 have recently 
received adult males of it. 

Fam. Gasteracantht dm. 

Genus Pasilobus Sim. 

Pasilobus insignis, sp. n. (Plate L. figs. 29-31.) 

Adult female, length 15*5 mm. (7 \ lines); length of abdomen 
11 mm., width 24 mm. 

(Jephalothorax short, broad; lateral indentations at the caput 
very strong. Caput broadly truncate lief ore, with strong promi¬ 
nences bearing the centra^ and lateral groups of eyes; height of 
clypeus equals half that of the facial space; a strongish conical 
eminence just at the hinder part of the occiput. Surface rather 
rugose, colour dark yellowish brown. 

Eyes small, in three widely separated groups, the central four, 
nearly of equal size, form a rectangle a little longer than broad ; 
those of each lateral pair are very small, contiguous, and not easy 
to discern. 

Legs short, moderately strong, not differing greatly in length, 
1, 2, 4, 3, furnished with hairs only; the tibiae of the first and 
second pairs with a few small prominences, giving them a slightly 
rugose appearance; colour yellow-brown, very similar to that of 
the cephalothorax. 

Fakes short, powerful, conical, roundly prominent near their 
base in front. Similar to the legs in colour. 
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Abdomen rather more than twice as broad as long, of a some¬ 
what transverse oblong form ; its fore margin strongly emarginate; 
its upper margin is surrounded with tuljercular conical or sub- 
conical prominences of different sizes, all, excepting those on the 
hinder margin, more or less confluent, the largest are on the 
lateral margins; the upper surface also has other similar promi¬ 
nences symmetrically disposed. There are also on the upper side 
numerous orange-red round sigilke, each with a dark blackish or 
deep red-brown pupil ; these si gill bp form a submarginal border 
and asymmetrical pattern in the middle; a small symmetrical 
pattern of minute roundish cream-yellow spots of different sizes 
and margined narrowly with black occupies the centre of all. The 
whole upper surface is dull yellowish, with a large very irregular 
jet-black jiatch on each side of the hinder part, which does not, 
however, obscure the orange-red sigillie. The under side is dark 
yellow’-brown on the hinder half, the anterior portion being black 
covered with small yellow in egular spots and scratch-like markings. 
The genital aperture is of simple but characteristic form. Spinners 
short, compact, situated within a circular slightly raised rim. 

Sternum shield-shaped, longer than broad, with eminences 
opposite to the insertion of the legs. Colour dark reddish yellow- 
brown. 

Received from Old Calabar, whence it was kindly sent to me 
by Mr. Holland, of the Botanic Hardens, Old Calabar. 

Fam. Thom is id.*:. 

Genus Thom is us Walck. (ad partem). 

Thomisus malevolus, sp. u, (Plate L. figs. 32-34.) 

Adult female, length 9*05 mm. 

General colour pale yellow’ with white markings and mottlings. 

The cephafothorax has on each side a broad longitudinal band 
throughout its length of yellow-brown ; the caput, w hich has the 
usual horned shape above, is rather symmetrically streaked with 
lines of white granulosities and suffused with white at the occiput 
behind the eyes; and the ocular area is wiiite, margined with a 
strong black line, forming a large triangle, whose apex (in front) 
forms an acute angle almost touching the lower margin of the 
clypeus. This triangle is subdivided by two short curved black 
lines, running through the fore-central eyes and uniting at the 
middle of the hinder side of the triangle, which runs to the 
extremity of each horn. The height of the clypeus equals half 
that of the facial space. 

The eyes are small, widely spread, occupying the whole width of 
the black triangle above described. Those of the fore-central 
pair are nearer together than to the fore-laterals, while those of 
the hind-central pair are rather further apart than from the hind- 
laterals ; these last are placed beneath the tips of the horns of the 
caput, and are not easy to be seen* 
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Legs strong, 1,2,4,3, pale yellow, mottled more or leas in front 
with white; each of the femom of the first pair has in front a 
conspicuous black spot, margined with white, and two other 
similar spots (of which one is large and oval) on the front of the 
tibia*. The tibia* also of the second pair are similarly marked. 
Beneath the metatarsi of the first and second pairs is a double 
(parallel) row of short spines in 6 or 7 pairs. The fore extremity 
of the tarsi and metatarsi of the two pairs is suffused with yellow- 
brown. 

Falcert pale yellow, much suffused with white in front. 

Abdomen much broader behind, where on each side is an 
obtuse subconical prominence; colour whitish, a little suffused 
>vith pale yellow-brown at the middle of the upper side in front, 
and on the sides in front are numerous minute gmnulosities. A 
short yellow-brown streak runs from the summit of each abdo¬ 
minal prominence inwards, and the hinder part of the aMomen 
is strongly and transversely rugulose. The genital aperture is of 
simple form, but characteristic. 

This Spider is closely allied to Thom isos a nth ohms Pocock, 
but appears to differ from it in the position of the triangle on the 
ocular area, the markings of the cephalothorax and abdomen, the 
spotted legs of the first two pairs, and the form of the genital 
aperture. It is also much smaller than T. anthobim. 

Hab. Ca[>e Colony; received through Mr. T. Hancock. 

Genus Puilodromus Walek. 

PliJLODROMUS punctigertts, sp. ii. (Plate L. figs. 33-37.) 

Adult female, length 3£ lines. 

Cephalothorax moderately convex above, though of a flattened 
form, pale yellow'-browm, with a broad submarginal darker hand 
on each side; margins white. Ocular area marked with white,of 
which colour some fine streaks run backwards just between and 
behind the hind-central eyes; behind this at the hinder part of 
the caput and just in front of the thoracic indentation is a some¬ 
what crescent-shaped white marking, whose convexity is directed 
backwards (in the male this marking is of a subangular form). 
The height of the clypeus is a little less than half that of the 
facial spice. 

The eyes are small, normal; those of the hind-central pair are 
further from each other than from the hind-laterals; those of the 
anterior row also show the same relative position. 

The legs are long, slender, second pair longest; all furnished 
with fine black spines and short fine hairs ; they are pale yellow,, 
minutely speckled with dark brownish. 

Fakes , matcittce, and labium pale yellow-brown. 

Sternum pale yellow. 

A bdomen broader behind, where it is pointed, than before, where 
it is truncate; it is somewhat rugulose longitudinally; its colour 
is pale brownish, ringed with white and thickly covered* with 
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minute dark specks. The middle of the upper side shows the 
ordinary four impressed spots in a quadrangle longer than broad, 
and whose fore side is shorter than the hinder side. Between 
these spots and. the spinners are several slender, broken, angular 
lines or chevrons, formed by some of the dark specks mentioned 
above. In an immature female there appeared something of a 
more or less regular whitish pattern along the middle of the 
upper side, with yellow - brown lateral spots and markings. 
Probably this pattern would become more definite in a. series of 
examples. The underside is of a pale, dull whitish hue. The 
genitil aperture is small, but characteristic. 

An adult male measured a little over 2 lines in length. The 
cephalotborax of this sex is Hatter and the abdomen is more 
rugulose, but in general colour's, markings, and other respects it 
closely resembles the female; its legs, however, are much longer. 

Palpi similar to the legs in colour. Cubital and radial joints 
equal in length; the latter has a very small pointed apophysis at 
its fore extremity outside; the digital joint is very narrow, scarcely 
broader than the radial. Tin* palpal organs very simple and 
inconspicuous. 

An adult male and female and an immature female were found 
among liananas imported from the Canary Islands, and kindly 
sent to me by Mr. H. Speyer. 


Fain. PinAriUDJC. 

Genus Euprostiiknops Pocock. 

(This generic name was substituted in 1897 by Pocock for 
Podophthalma l)e Brito Capelin, pretax*., 18(Hi.) 

Eu frost hex ops prosphuens, sp. n. (Plate L. figs. 38 40.) 

Adult male, length 7 lines. 

('ephalothorax longer than broad ; lateral marginal impressions 
at caput strong, lower corners of caput produced into two strongish 
obtuse prominences, each bearing an eye. Cephalotborax rather 
flattened, the caput and thorax being on the same level; the fore 
part of the caput sloping forwards to the prominent corners ; the 
normal grooves and indentations are strong; colour yellow-brown, 
narrowly margined with black, and with a broad dark yellow-brown 
longitudinal band on each side of the median line, and a narrower 
lateral band between it and each lateral margin, more or less 
densely clothed with short adpressed white hairs, which also run 
more or less through to the corner prominences; these last are 
strongly margined with deep reddish brown on their inner sides. 

Ryes in two grou{» : four behind form a large quadrangle, the 
anterior side of which is much the shortest, and four in front (of 
which the two auterior ones are very wide apart at the extre¬ 
mities* of the cornei' prominences) of the caput, and the posterior 
one# near together in front of the fore eye# of the hinder group, 
Pkocj. Zoou Hoc, —1907, No. LVI. 56 
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All are small, those forming the hinder side of the front quad¬ 
rangle smallest. 

The legs were too much damaged (in fact, only one of the first 
pair was intact) to admit of any proper description; their relative 
length apparently 1, 2, 4, 3. They are long and slender, of a 
dark yellow-brown colour, and showed signs of having been 
furnished with long fine spines. 

Palpi moderately long, dark yellow-biown, furnished on some 
or all of the joints with short white hairs or pubescence; but this 
had been much rubbed off. Cubital and radial joints short, the 
latter a little the longer, and with a short, tapering, slightly curved 
apophysis at its extremity on the outer side; the digital joint 
large, oval, with its fore extremity produced in a long, pointed, 
finger-like form, its whole length equal to that of the humeral 
joint; palpal organs simple, consisting of several corneous lobes, 
with a small, rather curved, pointed, black spine at their extremity 
in front. 

Falces strong, straight, vertical, yellow-brown, with a broad, 
dark, longitudinal stripe on each side in front. 

Maxilla?, and labium black-brown, with pale, dull, yellowish 
extremities. 

Sternum somewhat ovato-quadrate, its hinder extremity ending 
in a small abrupt point. Colour yellow-brown, with an obscure, 
central, longitudinal, blackish diffused stripe. 

Abdomen long, narrow, rather tapering to spinners; yellow- 
brown, with a pointed spear-shaped,longitudinal, blackish central 
marking at its fore extremity on the upper side, edged with a pale 
yellowish line; sides dark black-brown, and on the under side is a 
longitudinal tapering band from the fore end to the spimmrs, 
edged with a fine pale line. Spinners short, convergent, the 
inferior pair much the strongest. 

Jt is very probable that other parts of this Spider, as well ns 
those noted above, were furnished with white hairs or hairy 
pubescence; but the bad condition of the specimen described did 
not permit of any exact description. 

A single example was kindly sent to me by Mr. W. Falconer, of 
Slaithwaite near Huddersfield, having been received by him from 
Mashonaland, Bouth Africa. It is nearly allied to-^-but quite, 1 
think, distinct from— E. eUiottii Cambr. (from East Central India). 
It is also distinct from the type species described by De Brito 
Capello (A. bayoneanm) as well as from E. australis Sim, (Ann. 
Hoc. Ent. Belg. xlii. p. 12 (1898), SJE. Africa). 

List of Species above noted and described, 

Pachyhnnerns mdifimtorius Westwood, p. 818, P). L. figs. 1-6. 
Lagos, Portugal. 

Platyoides separata, sp. n., p. 819, PI. L. figs, 7-12. Gape 
Colony. 

Platyoifas simonii, sp. n., p. 820, PI. L. figs. 13-17. Cape Colony. 
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Zoropsis rufipes Lucas, p. 820, PI. L. tigs. 18 21. Canary Islands. 
Zoropsh maculosa, sp. n., p. 822, PI. L. figs. 22-24, Canary 
Islands. 

Teutana nohilis Thor., p. 82.3, PI. L. figs. 25 28. Canary Islands. 
Teutana grosm C. L. Koch, p. 824. Canary Islands. 

Pasilobus insignia , sp. n., p. 824, PI. L. figs. 29-31. Old Calabar. 
Thorntons malvvolm , sp. n., p. 825. PI. L. figs. 32-34. Cape 
Colony. 

Philodromns panctigerns , sp. rt„ p. 826, PL Jj. figs. 35-37. Canary 
Islands. 

Euprostkenops prospictons . sp. n., p. 827. PI. L. figs. 38 40. 
Mashonaland, 8. Africa, 


EXPLANATION OF PLATE L. 

Fig. 1. Pachylomerut (fdijicaforint Westw., V. enlarge*!, without legs or palpi. 

2. Profile. 3. Eyes from above and behind. 1. Extremity of taraus of 
fourth pair of leg**, on outer hide. 5. Spinner*, fl. Tibia of third pair of 
legs. * * 

Fig. 7. Pla/yoidet »epa rata, sp. n., ?, outline, enlarged, without leg* or palpi 
8. Eyes from above ami behind. 9. Maxilla 1 and labium. 10 Genital 
aperture. II. Profile outline. 12. Sternum. 

Fig. 13. Pfatyoides nimonii, sp. n., S « eye* and falees from above an! behind. 
14. Maxilla* and labium. 15. Left palpus on outer side. ltf. Cubital and 
radial joints of ditto from inner side. 17. Upper hide of Spider without legs 
or palpi; enlarged. 

Fig. IS. Zoropxix rufific* Lucas, 9 * Spider, upper side enluryred. 19 Eves from 
above and behind. 20. Genital aperture. 21. Leg of second pair. 

Fig. 22. Znropsix maculoxa, sp. n., + , full fig., upper side. 23. Exes from in 
front. 24 Genital aperture. 

Fig. 25. Teutana nohilis Thorell, $,full fig., upper hide. 2fi. Profile. 27. Exes 
from above ami behind. 28. Genital aperture. 

Fig. 29. Pasilobus insiqnis, sp. n., 9 > full fig., upper side. 90. Eyes and caput 
from above and behind. 31. Genital aperture. 

Fig. 32. Thom urns malevolus, sp. n., 9» upjw*r side, without legs. 38. Eves and 
ocular area from in front. 34. Genital aperture. 

Fig. 85. Philodrotnus punctiyerus, sp. n., <J, full fig., upper side. 33. Kjes from 
above and behind. 37. Genital aperture, 9 • 

Fig. 38. Kuprosthenops prospicicns, sp. n., upper aide, without legs. 39. Eyes 
from in front. 40. Left palpus, outer side. 


2, Descriptions of new Species of South-American Beetles 
of the Cryptoeephaline Division of the Family < hryso- 
melida\ By the late Martin Jacoby, F.E.K. 

[Received May 17,1907. J 

Since Suffrians valuable monograph of South-American Crypto- 
eephaMni (Linn, Entom. 1863) only single descriptions of some of 
these immensely numerous insects have appeared. The present 
paper deals with those species contained in my collection which 
seem to be undescribed. The genera MetaMactus and Griburius 
are so difficult to define, however, and show so little stability in 
their structural characters, that it matters little in which of these 
genera the species now incorporated are placed, 

56* 
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At all events the present descriptions add considerably to those 
forms already known from the regions in question. 

A few species from some West Indian islands have been added. 

Monachus picipes, sp. n. 

Black and shining; basal joint of antenna*, labrum, and tibia* 
and tarsi more or less piceous or fulvous; thorax impunctate; 
elytra strongly punctate-striate. 

Length 2-2| millim. 

Head deeply inserted in the thorax, black, impunctate, minutely 
granulate; antenme with the lower four joints fulvous, rest 
black, strongly widened, extending to the base of the thorax. 
The latter twice as broad as long, strongly nan owed in front, 
subcylindrical, the sides nearly straight, the surface minutely 
granulate but not perceptibly punctured, shining. Elytra with 
a slight purplish gloss strongly punctate-striate at the base, each 
row beginning with a small fovea, apical portion nearly im¬ 
punctate. Base of the femora and the tibiae more or less fulvous 
or piceous. Prosternum strongly transverse, sometimes fulvous. 

Hob, Peru; Colombia. 

Differs from M. nigritula Boh. in the black, shining, not blue 
opaque colour of the upper surface and the want of the thoracic 
depression. M. tenebricosm Huff, is of nearly double the size and 
has also thoracic depressions. 

Monachus mexicanus, sp. n. 

Black; basal joints of the antenme fulvous; thorax opaque, 
impunctate; elytra deeply punctate-striate, bluish black with a 
transverse oblique fulvous band at middle. 

Length 2£ millim. 

Of oblong-ovate shape, distinctly narrowed at apex; the head 
impunctate, very narrow between the eyes, emargination of the 
latter short hut deep; lower four joints of antennae fulvous, the 
rest wanting, third and fourth joints very short. Thorax pro¬ 
portionately long, strongly narrowed anteriorly; sides feebly 
rounded; basal margin simple; entire surface dull black, finely 
granulate, without trace of punctures. Seutellum elongate, 
pointed and narrow. Elytra narrowed at apex and convex, deeply 
and regularly punctate-striate, the punctures distinct to apex; 
the interstices costate at sides and slightly raised at inner disc; 
the surface of a more bluish colour than that of thorax and rather 
shining; the fulvous band broad, commencing below the shoulders, 
and extending obliquely to suture, which remains, however, of the 
ground-colour to a very small extent; upper margin of the band 
concave near the suture, but convex at the same place at lower 
edge. Body below and legs bluish black. Prosternum slightly 
broader than long, impunctate, its lower edge feebly einarginate. 

Hah, Yantepec in Mexico. 

In coloration this species agrees entirely with M * biptoffiatus 
Boh., but differs in the strong elytral puncturation and raised 
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interstices, in the shape of the prosternum and that of the general 
outline; there is also a difference in the shape of the elytral band. 

MoNACHUS PERITANTU8, 8p. n. 

Black; anterior legs and thorax flavous, the latter with two 
black spots, impunctate ; elytra finely punctate-striate, each with 
a small fulvous spot near apex. 

Length 2 millim. 

Head impunctate, flavous, sometimes obscure fuscous; antennte 
extending to base of thorax, black, basal joint flavous. Thorax 
twice as wide as long; sides straight, narrowed anteriorly; 
surface entirely impunctate, opaque, flavous, with two elongate 
short black stripes at middle, widely separated ; posterior margin 
with a row of fine punctures. Scute] 1 urn elongate and pointed, 
smooth, black. Elytra extremely minutely punctured, black, 
the punctures commencing more deeply impressed at the base; 
each elytron with a transverse flavous spot near apex. Prosternum, 
mesosternum, and the anterior and intermediate legs flavous; 
rest of the under side and legs black, shining, and nearly 
impunctate. 

Hab. Peru. 

Somewhat similar to M. bicolor Fab. and allied species, but 
quite distinct in the markings of the elytra, w hich are the same in 
the two specimens contained in my collection. 

MoNACJirS NIC* KIT ARSIS, Sp. 11 . 

Dark metallic blue; labrum fulvous; abdomen and tarsi black ; 
thorax impunctate ; elytra distinctly punctate-striate, the punc¬ 
tures visible to apex. 

Length 2^ millim. 

Head impunctate, finely granulate, opaque ; eyes rather closely 
approached at top; antenna? black, second and third joints small, 
the following ones widened, (scarcely longer than broad. Thorax 
strongly transverse and narrowed in front; surface entirely 
impunctate, with a narrow short groove at the base each side 
near the scutellum, impressed with a few fine punctures. 
Bcutellum elongate, pointed. Elytra twice as long as the thorax, 
the basal margin strongly raised, behind which each stria 
commences with a deep puncture; rest of the surface finely 
punctured, distinct to the apex. Prostemum much broader than 
long. Legs bluish, tarsi black. 

Jfab. Peru. 

Differs from M, nigritulus Boh. in the elytral puneturation, 
(which is not obliterated behind), in the black tarsi, and want of 
row of punctures at base of thorax. 

Monachus ornatipennis, sp. n. 

Black; basal joints of antennce fulvous; thorax impunctate; 
elytra very finely punctate-striate, each with an oblique longi¬ 
tudinal red band from shoulders towards suture. 
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Length 2 liiillini. 

Head entirely impunctate, bluish black ; antennae with the 
lower five joints, fulvous, rest black, second and following joints 
very small, terminal joints wanting, sixth and seventh thickened 
Thorax subeylindrical, lather long, strongly widened at middle; 
surface smooth and shining, black; a narrow transverse groove in 
front of seutellum, finely punctured. Scutellum elongate and 
pointed, black, impunctate. Elytra about one-half longer than 
broad, the puncturation only visible under a very strong lens; 
shoulders and humeral lobes but feebly marked, the black colour 
interrupted by a broad oblique red band extending from the 
basal margin to below the middle and inwards as far as the first 
row of punctures. Prosternum twice as broad as long, fulvous as 
well as the mesostermnn and the tibiae and tarsi, these latter 
more obscurely so. 

Hah . Prov. Tueuman, Argentine Republic. 

Smaller than M, pustidipennis St., the thorax w ithout lateral 
depressions, the elytral puncturation much finer, the red band 
extending to the base and much nearer towards the suture. 

MoNACIIUS TERMIN’ATTJS, Sp. II. 

Fulvous; terminal joints of antenna?, sides of breast, legs, and 
apex of elytra black ; thorax impunctate ; elytra finely punctate- 
striate. 

Length 2% millim. 

Head with the middle portion fulvous; eyes occupying the 
entire sides ; antenna? extending to base of thorax, black; low^er 
two joints fulvous, second and following joints short, terminal 
ones considerably thickened. Thorax twice as broad; anterior 
margin half the width of posterior one; surface entirely im¬ 
punctate, opaque, fulvous. Scutellum elongate, triangularly 
pointed. Elytra slightly narrowed posteriorly, with finely 
punctured rows, each row beginning with a deep puncture at 
base: basal margin narrowly black; rest of surface fulvous, the 
apex in shape of a transverse band black; sides of breast, abdomen 
and legs black. Prosternum fulvous, transverse, widened at 
posterior portion; the angles pointed. 

flab. Peru. 

Mon achus meridaensis, sp. n. 

Below’ black; thorax fulvous, with two black spots anteriorly, 
impunctate; elytra bluish black, strongly punctate striate. 

Length 2 millim. 

Rather broad and short; the head impunctate, blackish, 
opaque, lower portion more or less fulvous; antennae very short, 
black, basal joint fulvous, terminal ones strongly thickened. 
Thorax scarcely twice as broad as long, strongly narrowed 
anteriorly; surface opaque, impunctate, with two small, elongate, 
black spots before middle anteriorly, Scutellum much longer 
than broad. Elytra broad at base, slightly narrower jiosteriorly; 
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basal margin narrowly raised ; puncturation rather strong and 
distinct to apex; surface of greenish or bluish-black coloration. 
Prosternum fulvous, transverse. Legs black or partly fulvous. 

Jlab. Merida, Venezuela. 

Very closely allied to M, obscardlus Sufi’., with which I cannot 
identify the species; the thorax has no puneturation at all and 
the dark spot is not placed at the middle, nor does it extend to 
anterior or posterior margin as Buff rian describes his species; the 
elytra are not finely, but comparatively strongly, punctured. 

Moxachum divisus, sp. n. 

Black; basal joint of antenna* fulvous; thorax extremely 
minutely punctured at sides; elytm finely punctate-striate, a 
broad transverse band at twise, not quite extending to suture, 
bright red. 

Length 2J mill ini. 

Head black, entirely impunctate; antenna* black, the basal 
joint fulvous, very elongate, terminal ones strongly thickened. 
Thorax rather long, strongly subcylindrieal and narrowed in 
front, black with ameous gloss; the sides witli some minute 
[junctures ; the disc impunctate; the base with a narrow trans¬ 
verse sulcus in front of the seuiellum; the latter broad and 
triangular. Elytra about twice the length of the thorax, rather 
strongly punctate-striate, each stria commencing with a deep 
puncture at the base; the interstices very finely punctured; the 
entire anterior half occupied bv a transverse red patch or band, 
which at its inner lower angle is obliquely rounded and does not 
quite extend to the suture. U nder side and legs black; femora 
very strongly thickened. Prosternmn twice as broad as long, 
finely punctured. 

If ah. Jalahv, Prov. Hoyaz, Brazil, 

Not unlike M. babioides Buff., but the thorax with a distinct 
aeneous gloss, the basal joint of the antennae very elongate, and 
the elytra without apical red spot. The aeneous gloss of the 
thorax and its fine puneturation at the sides, and the much larger 
elytral red patch which extends to the base and nearly to the 
suture, separate the species from M, pustulipennis 8t81, 

StEONOOEPHALA N 1(3 RITA RSIS, sp. n. 

Dark fulvous; the antennae (the basal joint excepted), apex of 
tibiae, and the tarsi black; extreme basal margin of the elytra 
black. 

Length 3^-4 millim. 

Oblong. Head impunctate; eyes nearly touching at base; 
l&brum and mandibles black. Antennae extending to the base of 
the thorax, black; basal joint fulvous, elongate, second very 
short, third and fourth nearly equal, elongate, the following joints 
widened, but little longer than broad. Thorax strongly narrowed 
anteriorly, sides nearly straight, narrowly margined; surface 
entirely impunctate, very shining, with a short oblique depression 



S34 THE LATE MR. M. JACOBY Off ffEW 4 [Nov. 26, 

in front of scutellum at each side. Scute 11 tun trigonate, foveolate 
at base, the latter narrowly black. Elytra with strongly produced 
humeral lobes, extremely finely punctured in shallow grooves; 
the interstices flat and impunctate. Prosternum transverse, 
strongly produced in front; pygidium close’y and rather strongly 
punctured, pale fulvous. 

Hah, Brazil. 

This sj>eeies (litters from Crypt, posticus KufF., to which it seems 
closely allied, in the black antenna 1 , the short thoracic depression 
(which does not extend to the sides), and in the black apex of the 
tibia 1 and the similarly coloured tarsi. 

StEGNOCEPHALA BA8AM8, sp. n. 

Fulvous; terminal joints of the antennte and the breast black ; 
thorax impunctate ; elytra very finely piuictate-striate, fulvous, 
the basal margin black. 

Length 3 3| lnillim. 

Short and ovate ; the head impunctate ; eyes nearly contiguous 
in the male, more separated in the female, broadly subquadrately 
emarginate. Antennae slender, extending to the base of the thorax; 
lower three or four joints flavous, rest black ; third and fourth 
joints elongate, equal, following ones slightly thicker and shorter. 
Thorax nearly twice as wide at the base as anteriorly, strongly 
widened at the middle, lateral margins nearly straight j>osterior 
angles acutely produced ; median lobe scarcely marked; surface 
entirely impunctate, the anterior portion slightly darkened, 
obscure, basal portion paler fulvous. Sen tell urn broadly trigonate, 
obscure fulvous, impunctate. Elytra slightly narrowed posteriorly, 
extremely finely punctured except near the basal margin, where 
the rows commence with a deep impression ; interstices flat, 
impunctate, the last outer one slightly convex; the base narrowly 
black, in shape of a transverse band extending across the sliouldeis 
and downwards along the margins to a slight extent. Breast more 
or less black ; pros ter mi m broader than long, anterior margin 
concave. 

Hah. Amazons. 

Of nearly similar coloration as the variety of S, discoulalis Baly, 
but distinguished by the entirely impunctate thorax and the 
finely punctured elytra, even when seen under the strongest lens. 
Five similar specimens are contained in my collection. 

CftYPTOt'JBPHALUft PERU ANUS, Sp. li. 

Black ; thorax impunctate; elytra finely punctate-striate. 
Length 3 millim. 

Oblong, slightly narrowed posteriorly; the head finely granulate- 
punctate, opaque; eyes triangularly emarginate; antenna? rattier 
short, black, basal joint fulvous below, long and slender, third and 
fourth equal, the following joints slightly triangularly widened. 
Thorax rather long, about.one half broader than long, sides feebly 
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rounded and narrowed in front; hind angles acute but not pro¬ 
duced ; surface entirely impunctate. Bcutellum rather long and 
pointed. Elytra with the basal margin carinate, the punctures 
stronger at base than posteriorly, each row commencing with a 
deep foveolate puncture. Legs elongate; anterior femora thickened, 
their tibia* widened at the apex. 

Hah, Peru. 

Of somewhat Monachm -like shaj»e and well distinguished by 
the entirely black coloration, finely granulate head, <fec. The 
prosternum is subquadrute, with the posterior margin truncate. 

CllYPTOOEPHALUS OLYVACKUS, Sp. II. 

Olive-green ; basal joints of antenna*, under side, and legs 
flavous ; thorax impunctate ; elytra finely punctate-striate. 

Length 5-6 millim. 

Hulx'ylmdrica! and parallel. Head pale green, the vertex with 
a deep depression and a few fine punctures only ; clypeus distinctly 
separated from the face, more distinctly punctured, margined 
with obscure flavous ; e>es broadly and subquad rately emarginate ; 
mandibles black; antenna* extending to middle of elytra, black, 
lower three joints flavous, third and fourth equal, fifth and follow ing 
joints much longer. Thorax subcorneal, strongly narrowed in 
front; sides nearly straight., posterior margin oblique at each side, 
median lobe strongly produced ; surface entirely impunctate, olive- 
green, extreme basal margin pale piceous. Scutellum obscure 
flavous. Elytra finely punctate-striate, with a very feeble depression 
below 1 the base, interstices slightly wrinkled anteriorly; extreme 
sutural margins piceous. Below and the legs as well as the 
pvgidium flavous; prosternum broad, sparingly punctured, pos¬ 
terior margin subtriangular. 

ffah, Julahy, Prow Goyas, Brazil. 

Much distinguished by its green and flavous coloration, rare 
amongst the numerous members of this group, but evidently allied 
to (7. alliacfius Kirsch, from Peru, in coloration, but in that species 
the head is flavous and the elytra are banded. 

Cry ptocephalls fovetcollis, sp. n. 

Fulvous; anteniia; and legs (l>ase of femora excepted) black ; 
thorax impunctate, sides with a foveolate sulcus; elytra strongly 
ami closely punctate-striate. 

Length 4 millim. 

Elongate and narrow; sides and upper portion of the head 
entirely occupied by the eyes, which meet at the vertex ; clypeus 
separated from the face by a deep semicircular groove, sparingly 
punctured as well as the intraocular space; antennie slender, 
black, lower tw r o joints fulvous, third and fourth joints equal, 
much shorter than the following ones, these scarcely thicker. 
Thorax about one half broader than long, much narrowed in front, 
lateral margins oblique and straight; surface impunctate, the 
anterior portion strongly convex, the posterior with a curved 
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sulcus, which commences at the middle of the lateral margin and 
ends in a deep fovea, in front of the posterior angles, these acute 
and produced, another more shallow depression is placed at each 
side near the scutellum ; extreme edge of posterior margin black, 
Scutellum narrowly elongate and pointed, fulvous, base with a 
small fovea. Elytra parallel and elongate, with a very shallow 
depression below the lm.se, very closely punctate-striate ; the punc¬ 
tures transverse, much finer near the apex ; the interstice at the 
shoulders eostiform; epipleural lobes rather strongly produced. 
Underside paler; legs elongate, black, the base of the femora 
fulvous, claws appendiculate. Prostenium longer than broad, with 
shallow lateral grooves, }>osterior margin straight. 

Hah . Bahia. 

A very aberrant species and agreeing almost with the genus 
Mastacanthus Suff., but the prosternum of different shape. 
Having only a single specimen for comparison, 1 have included 
it at present in Cn/ptocephalus. 

CryPTOCEPHALUS EMAROINATUS, sp. 11. 

Fulvous; antemuc and sides of breast black; thorax impunc- 
tate; elytra finely punctate-striate, fulvous, the extreme basal 
margin black, outer interstices costate. 

Length 3 millim. 

Broadly ovate; bead impunctate, sides and vertex entirely 
occupied by the eyes, which are only separated by a very narrow 
space; antennae extending to middle of elytra, black, basal two 
joints fulvous, third and fourth joints elongate, equal, following 
joints shorter and thicker. Thorax strongly narrowed anteriorly, 
twice as wide at the base than in front, the sides straight; surface 
shining and impunctate, the basal portion paler than the anterior 
one. Scutellum triangular, fulvous, base black. Elytra with 
fine rows of punctures distinct to the apex, the fifth"and sixth 
rows shortened and joined at the apex, third and ninth rows 
similarly connected ; the extreme basal margin black, this colour 
also extending to the epipleimu of the humeral lobes, the 
extreme sutural and apical margins likewise black; interstices 
impunctate, the outer two longitudinally convex. Breast more or 
less black. Prosternum broadly subquadrate, with some irregular 
depressions. 

Hab. Amazons. 

Of short and broad shape, the puncturatiou of the elytra very 
fine, the latter with the basal margin and epipleune black. T 
have two exactly similar specimens before me. The species bears 
the above specific name in the Brit. Mus. collection, but I can 
find no species so described. 

Cryptocephalus bahiaknsis, sp. n. 

Reddish-fulvous, shining; head, underside and legs flavoua; 
antennae with apical joints Mack; thorax impunctate; elytra 
finely punctate-striate. 
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Length 3 millim. 

Rather short and broad ; the head impunctate; eyes subtri- 
angularly notched, nearly touching at vertex; antenna? slender, 
lower four joints testaceous, rest black, third and fourth equal, 
elongate, terminal joints slightly widened. Thorax about one 
half broader than long, basal margin about twice as wide as 
anterior one, sides nearly straight; surface entirely impunctate, 
reddish-fulvous, anterior margin slightly flavous. Scutellum 
trigonate, basal margin black. Elytra slightly narrowed towards 
apex, without depression, finely and regularly punctate-striate, 
the punctures slightly larger at anterior portion ; last two or three 
interstices feebly convex ; colour similar to that of thorax, extreme 
basal margin black. Under side and legs fla vous. Prostemum 
subquadrate, the lateral margins raised, base truncate. 

Hah. Bahia. 

Not unlike C, hisulcatits 8uff, in coloration, blit with entirely 
flavous legs and finely, not coarsely punctured elytra, interstices 
smooth. 

( Ui YPTOCKPHALT’S TITITMANENSlS, sj>. n. 

Flavous; thorax nearly impunctate, pale brownish, sides, a 
central longitudinal hand, and two obscure spots at base flavous ; 
elytra very finely punctate striate, flavous, an elongate sub- 
quadrate band across suture extending below middle obscure 
dark brownish. 

Length ljj mi Him. 

Very narrowly elongate, subevliiulrieal, subopaque. Head 
flavous with a brownish central hand, impunctate; eyes feebly 
emarginute, widely separated at vertex ( $ ?); lower three joints 
of an ten me flavous, rest wanting. Thorax scarcely twice as broad 
as long; sides nearly straight, but little narrowed anteriorly; 
surface microscopically punctured and granulate, flavous; a broad 
pale brown band each side near middle includes a small spot of 
the ground-colour at the base. Scutellum narrowly elongate, 
nearly black. Elytra twice as long as the thorax, very finely 
punctate-striate, with a few extra punctures below the shoulders; 
interstices flat-, minutely granulate, the last one widened; the 
ground-colour pale yellow ; the humeral callus and an elongate 
sutural band from base to below middle pale piceous. Below and 
the legs eutirely flavous. Prosternum longer than broad, feebly 
emarginate at posterior margin. 

Hah. Tucuman, Argent. Rep. 

This extremely small species seems more nearly allied to C. mi* 
serabilw Suff. than others, but is of different coloration and well 
distinguished (as far as the single specimen before me admits) by 
the sutural piceous elongate band, also by the almost invisible 
puncturation of the thorax. 

In the La Plata Museum and that of my own. The following 
sj^eeies from the same locality may [possibly be a variety of this 
one or represent the other sex, 
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CRYPTOCEPHALUS ACUMINATU8, sp. n. 

Fiavous; terminal joints of antennae and the breast black; 
thorax finely granulate, an obscure broad oO~shaped mark at 
middle pale brownish; elytra finely punctate-striate, the punc¬ 
tures piceous. 

Length 1| millim. 

Larger and more robust than the preceding; the head as in 
that species; last six joints of the antennae thickened, only extending 
to base of elytra. Thorax with straight lateral margins, the 
posterior angles strongly produced and pointed ; surface minutely 
granulate, with a broad and obscure brownish oD-»haped mark 
so frequently met with in the group; this design includes three 
fiavous spots at the base and another one near anterior margin 
at middle. Elytra cylindrical, distinctly punctate-striate; all the 
punctures piceous and distinct to apex, the seventh row only in¬ 
dicated at base, entirely wanting below the shoulders, the corre¬ 
sponding interstice on this account much wider than the others and 
as wide as the last two. Breast black ; abdomen piceous at base. 

Hah . Tucuman, Argent, Rep 

There seem to be sufficient differences to separate this species 
from the preceding, the more so as another similar specimen is 
contained in the La Plata Museum. 

CrYPTOCEPHALUS BIVITTICOLL1S, Sp. n. 

Fiavous; base of head, antenna;, and tarsi black; thorax 
remotely punctured, with two black bands; elytra closely punc¬ 
tate-striate anteriorly, each elytron with a subsutural and lateral 
narrow band and suture black. 

Length millim. 

Head with a few punctures at vertex, the latter in shape of a 
narrow transverse band, black, another small black spot in front 
of each eye; middle of head with a deep short groove which 
extends to clypeus, the latter very strongly and closely punctured ; 
antennae with second and third joints fiavous below, rest black, 
third joint half the length of fourth, following four elongate, rest 
wanting. Thorax strongly subcylindrical, long, scarcely one half 
broader than long; sides rounded, rather suddenly constricted in 
front; surface strongly and remotely placed at sides and near 
anterior margin, fiavous, each side with a straight, black, narrow 
band near middle, from base to apex, basal margin strongly 
thickened. Scutellum black, broad, truncate at apex. Elytra 
rather short and broad, rather finely punctured in semiregular, 
not very closely placed rows from base to middle; puncturation 
very obsolete near apex; the suture narrowly and two broader 
hands from base nearly to apex black, the first hand commences 
from middle of base and the second is placed close to lateral 
margins. Below fiavous, a spot at outer side of femora, extreme 
apex of tibiae, and the tarsi black. Prostemum broad, rugosely 
punctured, pubescent, basal margin straight. 

Ilab> Argentine Rep. 
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Somewhat allied in coloration to C. i-vittatus Jac. from 
Central America, but distinguished from that and some other 
species by the proportionately long thorax and its two black 
bands. 

OHYPTOCEPHALU 8 FLOHRI, Sp. n. 

Above yellowish white; the head with two, the thorax with four 
longitudinal brown bands; elytra strongly punctate-striate, the 
alternate interstices pile brownish. 

Length 3J mi Him. 

Head nearly white, with a central brown stripe which divides 
anteriorly into two branches, this portion distinctly punctured, 
rest irnpunctate; eyes very broadly but not deeply notched ; 
clypeus transverse, deeply triangularly einarginate, the base with 
a narrow transverse brown stripe ; antenna* extending just below 
the base of the elytra, black, the lower four joints fulvous, third 
and fourth equal, each shorter than the fifth joint. Thorax twice 
as broad as long, the lateral margins nearly straight, anterior one 
about half the wridth of the posterior; surface sparingly and 
extremely finely punctured, coloured like the head, with four 
slightly curved ferruginous bands from base to apex, of nearly 
equal width and distance, the two middle ones nearly touching 
at the base and not quite extending to the anterior margin, the 
lateral bands with a very narrow short stripe at middle branching 
off at right angles outwards. Scutellura yellow*, margined with 
black. Elytra narrow and parallel, strongly and regularly punc¬ 
tate-striate, the seventh row interrupted below' the shoulders and 
closely approached to the eighth row, second row united with the 
ninth at the apex ; the interior of all the punctures dark brown; 
the third, fifth, and seventh interstices pale fulvous; humeral 
callus likewise dark brow n, extreme sutural margins nearly black. 
Breast and abdomen dark biown, strongly rugose-punctate; femora 
ami tibia* likewise brow™; a spot at the apex of the femora, 
anterior coxae, upper portion of the breast, a subquadrate spot at 
the metasternum, and the pygidium yellowish white, the latter 
strongly punctured. 

Hub, Guanajuato, Mexico. 

A very prettily marked species, of which I received a specimen 
from the late Mr. Flohr, too late for description in the * Biologia 
Centr.-Americana.’ 

CftYPTOOEPHALUS AP1C1PES, sp. n. 

Pale fulvous; the antennas, apex of the tibia, and the tarsi 
black; thorax with a deep semicircular groove at the posterior 
angles, irnpunctate ; elytra finely punctate-striate. 

.Length 4 millirn. 

Head slightly rugose or uneven; the large eyes deeply sub- 
quadrately emargiaate, the emargin&tion placed at the middle; 
clypeus wedge-shaped, broad, irnpunctate; antennae black, the 
basal joint fulvous, robust, fourth and following joints gradually 
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and strongly widened, elongate, the terminal joint nearly extending 
to the apex of the elytra. Thorax about one half broader than 
long, strongly narrowed in front; sides rounded; disc very convex, 
bounded at the sides by a deep, nearly semicircular groove, which 
surrounds the anterior angles, but is continued at the base to the 
scutellum ; surface entirely impunctate; extreme basal margin 
black. Scutellum narrowly elongate ; its apex truncate, impunc¬ 
tate. Elytra, with strongly pronounced epipleural lobes, slightly 
narrowed posteriorly; the shoulders tuberouliform; the surface 
finely punctate striate, the punctures at the sides rather stronger; 
interstices flat and iinpunctate. Under side slightly paler; legs 
robust; tarsi very broad. Prosternum widened posteriorly; the 
margin slightly emarginate or concave. 

Hah. Jalaliy, Prov. Goyaz, Brazil. 

This is a very aberrant species, and recalls an Australian 
representative of the genus rather than a New World form; I 
know no similarly structured species from that region. I received 
a specimen from M. T)onckier at Paris, and 1 have no reason 
to doubt the correctness of the locality. The strong thoracic 
sulcus, dilated antenna*, and structure of the eyes characterize 
the species most decidedly. 

CrYPTOCEPHALUS SEMIOPAC’ITg, sp. n. 

Head, antenna?, thorax, and legs fulvous, elytra dark blue; 
thorax finely rugoselv punctured; elytra strongly punctate-striate, 
the interstices finely transversely wrinkled ; breast and abdomen 
black. 

Length 4 millirn* 

Elongate and parallel; the head very deeply, subeonfluently 
punctured, fulvous ; eyes very broadly, subquadrately emarginate; 
clypeus impunctate, transverse, well separated, its anterior edge, 
as well as the labrurn, piceous ; antennae extending to the middle 
of the elytra, flavous, terminal joints fulvous, third and fourth 
equal, fifth longer, the following gradually shortened. Thorax 
twice as broad as long, distinctly narrowed anteriorly; sides 
feebly rounded; surface fulvous; the posterior angles flavous, 
strongly produced ; entire disc finely rugosely punctured. Scu¬ 
tellum black, short. Elytra elongate, finely punctate-striate near 
the suture, the first three or four rows regular and well separated, 
the outer rows much more closely approached and irregular, the 
last two rows with deeper punctures at the basal portion ; all the 
interstices extremely finely transversely wrinkled, of silky 
appearance. Pygidium black, closely punctured; legs fulvous, 
rather slender; under side black. Prosternum fulvous, elongate, 
narrowed at middle; posterior margin with strongly produced 
angles. 

Bah. Mexico. 

This is a well marked and distinguished species, of which I know* 
a single specimen only, received from M. Donckier at Paris, The 
coloration and characteristic sculpturing of the elytra differ from 
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any other Oentml-American CryptooephcUm with which I am 
acquainted. 

CrYPTOOEPHALUS GVIANAKN8I8, sp. n. 

Pale flavous; antenna* (the basal joints excepted) black; head 
coarsely punctured ; thorax with a very deep, foveolate sulcus at 
each side, impunctate ; elytra deeply mid closely punctured, with 
rugose and restate interstices. 

Length 5 millim. 

Elongate and parallel, the head with a row of punctures near 
the eyes. rest impuiietate; eves deeply subquadrately emarginate 
at middle, rather closely approached at the vertex ; antenna* 
extending beyond the middle of the elytra, black, the lower three 
joints flavous, third and fourth joints equal, fifth as long as the 
preceding two together, the following nearly equally long and 
thickened. Thorax quite tw ice as broad as long; the sides less 
strongly deflexed than in most species; lateral margins nearly 
straight, moderately strongly narrowed in front; surface irnpunc 
tate and shining, flavous; from the middle of the lateral margins 
runs a deep, sinuate sulcus to the base in front of the scutellum, 
at the middle this sulcus is widened into a fovea, the space which 
lies behind is strongly raised, especially so near the posterior 
angles; in front of the scutellum this sulcus ends in another 
fovea. Scutellum narrow and elongate, almost subevlindrieal. 
Elytra convex, very slightly narrowed posteriorly, with rows of 
deep, foveolate punctures, extremely closely placed ami almost 
confluent, the interstices transversely rugose and longitudinally 
costate, the punctures near the apex finer and more separated. 
Legs elongate, flavous. Prosternum broadlysubquadmte, strongly 
produced in front, base feebly emarginate. 

/fab. Hritish Guiana. 

[ know no other South-American ('ryptociphahw with an 
equally deeply sulcate thorax or similar elvtral sculpture. 

CryPTOCEPHALES OUXDLACHI, Sp. U. 

$. Purplish blue ; thorax finely punctured with wrinkled 
interstices; elytra strongly punctate-striate, a transverse hand at 
base ; the sides below the shoulders and the n]>ex flavous. 

Length 5 millim. 

Of broad and somewhat flattened shape ; the head strongly and 
rather closely punctured, purplish blue; labruni and mandibles 
black; antenna* purplish, lower three joints more or less fulvous 
l>elow, filth and following joints vety elongate, longer than fourth. 
Thorax more than twice as broad as long, not much narrowed 
anteriorly, the sides rounded, posterior angles produced ; the entire 
surface finely wrinkled, sparingly and very finely punctured; 
median lobe very short, scarcely produced. Scutellum black, 
oblong, imptmefcate. Elytra strongly punctate-striate anteriorly, 
finely so towards the apex, the row’s widely separated ; the inter¬ 
stices very finely wrinkled, with a transverse smooth raised space 
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at the sides below the shoulders, the punctures in front of this 
space interrupted; the base in shape of a transverse band ex¬ 
tending downwards at the sides to below the middle and the apex, 
pale fulvous, rest of the disc purplish blue. Below and legs of 
the latter colour. Prostemum strongly produced in front, deeply 
bilobed posteriorly, 

Hab. Havana. 

Whether this is the female of C. grossulm Oliv., the male of 
which was described at length by Suflrian, I do not know, but the 
coloration is entirely different. The thorax has no yellow margins, 
nor have the elytra a flavour band at middle; they may be 
described as fulvous with the entire disc purplish blue, this colour 
assumes the shape of a broad band which is strongly emarginate 
at the sides; the colour of the body below and that of the legs 
also differs from Olivier’s species. 

CryPTOCEPHALUS CUBAEXSIS, sp. II. 

Body below dark brown, above metallic dark blue ; thorax ini- 
punctate; elytra very deeply and closely punctured, a transverse 
spot at the base and a narrow band at the middle flavous. 

Length 4 millim. 

5. Elongate, the head nearly impunctate, metallic blue; 
clypeus fulvous; eyes subtriangularly notched; antenme long and 
slender, lower five joints fulvous, rest dark, fifth and following 
joints longer than fourth. Thorax scarcely more than one-half 
broader than long, narrowed anteriorly, sides rounded, median 
lobe scarcely produced ; surface entirely impunctate, blue. Scute] - 
lum elongate and narrow. Elytra with very deep and closely ap¬ 
proached rows of punctures, which only slightly diminish in size 
towards the apex; the last two interstices costate, the others 
slightly wrinkled near the shoulders; the blue ground-colour 
interrupted by a transverse flavous spot near the seutellum at 
the base and by another oblique narrow band at the middle near 
the suture, not extending to the sides. Body lieiow and legs dark 
fulvous. Prostemum longer than broad, posterior margin feebly 
concave. 

Hah. Cuba. 

Differs in coloration from any other species from the same 
locality. 

CeYPTOCEFHALUS SEMIFASCIATtJS, sp, n. 

Black; thorax fulvous, minutely punctured; elytra ferru¬ 
ginous, deeply and closely punctured, a spot below the base, 
another near the apex, and an interrupted transverse band across 
suture below middle, black. 

Length 4 millim. 

Subcylindrical and parallel; head black, closely punctured and 
finely pubescent; labrum fulvous; eyes broadly emarginate at 
middle; antennae long and slender, black, basal four joints ful¬ 
vous, first piceoius above, third and fourth equal, fifth longer. 
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Thorax subglobular, not much narrowed in front, posterior margin 
about one-half wider than anterior one, sides rather rounded; 
surface extremely closely and finely punctured, dark fulvous, 
extreme posterior edge black; posterior angles acute, but not 
produced. Scutellum black, not longer than broad, impunctate. 
Elytra parallel-sided, more yellowish in colour than the thorax, 
without basal depression, very deeply and closely punctate- 
striate, punctures scarcely finer at apex ; interstices more or less 
transversely rugose, the outer ones and those near the suture and 
apex costate; subsutural short row of punctures extending to 
middle, first row lxdow the latter, second row nearly joined to 
ninth at apex, third and fourth similarly connected, the following 
two rows abbreviated near apex. Body below and the legs black, 
finely pubescent; a small black spot below base near suture on 
the third row of punctures ; a transverse, slightly oblique, black 
band, not extending to the margins, but across suture below 
middle, and a larger block spot between the fourth and eighth rows 
of punctures at their apex. 

JHfab. Mexico. 

I only know a single sj>ecimen of this species (d )* well dis¬ 
tinguished by the black head and body, the deep and close 
punctures of the elytra and their design. 

C’BYPTOCKPHALUS 8UBASNESCENS, 8p. n. 

Fulvous; thorax with teneous gloss; elytra dark metallic 
greenish, very finely punctured ; breast and aixlomen black. 

Length millim. 

Narrowly elongate, the hear] impunctate, fulvous; eyes slightly 
sinuate only; antenme pale fulvous, terminal three joints slightly 
darkened, third and following joints gradually widened. Thorax 
subglobular, about one-half broader than long, sides rounded at 
middle; surface extremely minutely punctured, obscure fulvous 
with greenish aeneous gloss. Scutellum triangular. Elytra sub- 
cylindrical and parallel, of a brassy-green colour, very finely 
punctate-striate; interstices flat and impunctate; the lateral 
margins deflexed, bounded above by a longitudinal ridge. Legs 
robust, fulvous. Prosternum narrowly elongate, carinate at the 
sides, fulvous; rest of under side black, nearly impunctate. 

Hab . Tucuman, Argentine Rep. Coll. La Plata Mus. and 
my own. 

From C\ auratus Fab. and allied species the present one may be 
known by the fulvous, not aeneous or green thorax, this part 
having only a slight aeneous lustre, and by the black under side. 
In the male the elytral puncturation is scarcely perceptible except 
under a strong lens. 

CRYPtOOWPHALUS HAITIBNSIS, gp. n. 

Metallic purplish blue; abdomen and tarsi black; thorax finely 
punctured; elytra strongly punctate-striate. 

Length 2| millim, 

Paoc. Zool. Soc. -l&07, No. LVIL 


57 



844 


THE LATE ME. U. JACOBY ON NEW 


[’Nov. 26, 


Of broadly subquadrate shape, entirely purplish; the head with a 
few punctures and some sulci at the vertex, the latter very narrow 
on account of the rather closely approached eyes, these triangularly 
emarginate; clypeus well separated from the face, broader than 
long, sparingly punctured; antennae purplish, slender, rather 
short, the terminal three or four joints slightly thickened. 
Thorax not more than one-half broader than long, convex, sides 
feebly rounded, but little narrowed anteriorly, posterior angles 
rather strongly produced; surface somewhat uneven, finely and 
not very closely punctured, the punctures shallow. Scutellum 
narrow, longer than broad, black. Elytra scarcely more than 
double the length of the thorax, rather strongly punctate-striate, 
with a shallow fovea immediately below the shoulders. Body 
below dark blue, shining. Prosternum subquadrate, posterior 
margin feebly rounded. 

flab. Port-au-Prince, Haiti. 

Smaller thau C. rujitarsus Sufi’, and 0. tristiculus Weise from 
Porto Rico, entirely metallic, the elytral punctures straight, the 
interstices impunctate. 

Cryptocephalus argkntinus, sp. n. 

Bluish black; basal joints of the an ten me, lower portion of face 
and legs flavous; thorax finely granulate; elytra very finely 
punctate-striate. 

Length 1| millim. 

Head impunctate, black at the vertex, lower portion flavous; 
eyes but feebly notched ; antennae black, basal joint flavous, third 
and fourth joints small, equal, terminal joints strongly thickened. 
Thorax scarcely twice as broad as long, strongly narrowed 
anteriorly, the anterior margin preceded by a narrow transverse 
sulcus; surface not perceptibly punctured, median lobe of basal 
margin truncate; disc black and shining. Scutellum elongate and 
pointed, longer than broad. Elytra finely punctate-striate, 
slightly greenish black; the punctures rather widely separated, 
distinct to apex; last interstice slightly convex, shoulders tuberculi- 
form. Legs fulvous, knees and tarsi pioeous. Prosternum sub¬ 
quadrate, posterior margin emarginate. 

Hah . Buenos Ayres, Argentine Rep. 

A very small species, of subquadrate shape and with antenna* 
much like a Monachus, but with differently shaped prosternum ; 
the entirely flavous lower portion of the face and the similarly 
coloured legs distinguish well this species, received from the La 
Plata Museum. 

Griburius bolivianos, sp. n. 

Black; thorax finely and closely punctured, with deep depression 
at sides; elytra finely punctate-striate, a subquadrate patch at 
base, not extending to suture, and a round apical spot bright red. 

Length 8 millim. 

3 . Upper portion and sides of head entirely occupied by the 
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©yes which meet at the middle; clypeus finely rugose; antennae 
with the lower five joints black above, obscure fulvous below, 
third shorter than fourth, both very elongate, rest wanting. 
Thorax nearly twice as broad as long, sides rounded, moderately 
narrowed anteriorly; surface extremely finely and subremotely 
punctured, only visible under a strong lens, the base with a deep 
transverse depression near the posterior angles. Scutellum very 
broad at base, irnpunctate, black. Elytra with a shallow trans¬ 
verse depression below the base across the suture, finely and 
rather regularly punctate-striate, the space near the suture at the 
basal portion irregularly punctate, black, with a slight purplish 
gloss; the humeral red patch extending nearly, but not quite, to 
suture and downwards to alxmt one-third the length of the elytra, 
the apical spot.round or nearly so, irnpunctate. Body below 
clothed with fine yellow pubescence, apex of the tibiae and the 
tarsi more or less fulvous. Prosternurn much longer than broad, 
strongly punctured. 

Hab. Bolivia. 

Smaller than any other species of similar coloration and dis¬ 
tinguished by the very fine thoracic puncturation. Female 
unknown. 

Gribukius ornatus, sp. n. 

Yellowish white; thorax with two longitudinal fulvous bands, 
sjmringly punctured; elytra strongly punctate-striate, dark ful¬ 
vous, each with five elongate, whitish, raised spots (2.2.1) and 
similar narrow r stripes near lateral margins. 

Length millim. 

Head strongly but sparingly punctured, a small piceous spot at 
vertex and at base of antenme, punctures likewise piceous, ground¬ 
colour pale yellow; emargination of eyes triangular; antenna? 
very slender, lower five joints pale, rest black, third joint much 
shorter than fourth. Thorax scarcely twice as broad as long, sides 
nearly straight, but slightly narrowed anteriorly, median lobe of 
basal margin broadly rounded ; surface sparingly (but strongly and 
irregularly) punctured at sides, middle irnpunctate, basal margin 
accompanied by a row of deep punctures; a broad longitudinal band, 
irregularly widened into spots at sides, is placed at each side near 
middle, the latter has likewise a small spot situated at base. 
Bcutellum pale yellow, Elytra subcylindrical, parallel, the fulvous 
portion separated by raised whitish elongate spots, of which one is 
placed near suture, one at shoulders, two at middle, transversely, 
and a round one at apex; the last interstice near margin is nearly 
entirely whitish, except below middle; all the pale spots are with¬ 
out punctures, the latter are arranged as follows :—two irregular 
short rows near suture, followed by four closely placed rows, a 
few punctures below shoulders and two rows near maigins com¬ 
plete the sculpturing; none of the rows extend to apex, the first 
of the longer ones divides the pale diacoid&l spot near suture. 
Legs pale Fulvous, anterior femora incrassate. 
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Hab. Paraguay. 

Allied to G. 17 -guttatus Buff., but with extra pale lateral 
stripes, and differently sculptured. 

Griburius aureovillosus, sp. n. 

Obscure purplish or greenish black; labrum and base of femora 
fulvous; thorax nearly impunctate; elytra finely punctate- 
striate anteriorly, a transverse band at base and an apical spot 
flavous; body below densely golden-yellow pubescent. 

Length 5 millim. 

Head finely punctured anteriorly only; eyes large and oblique, 
constricting the head at l>ase, inner margin triangularly and but 
slightly notched ; antennae extending to base of elytra only, five 
lower joints fulvous, rest dark, basal joint black above. Thorax 
more than twice as broad as long, sides angulately and strongly 
narrowed from middle to apex, and to a less extent at base, with 
distinct reflexed margins ; surface with deep oblique sulcus at sides 
near base, the depressions more strongly, the disc ver}’ finely 
punctured; median lobe of basal margin broad, feebly but dis¬ 
tinctly produced. Scutellum much broader than long, closely 
and finely punctured. Elytra broad, slightly narrowed at apex, 
irregularly punctured near suture, rest of disc finely punctate- 
striate, apex smooth; lateral lobes strongly produced; the flavous 
band at base of regular shape, extending downwards to one-third 
the length of the elytra ; apical spot transverse. Base of femora, 
apex of tibia?, and the tarsi flavous. Prosternum broad, widened 
posteriorly, base obtusely rounded. Entire under side densely 
clothed with silky golden pubescence. 

Hab . Upper Amazons. 

Allied to G. argentatv* Erichs., but without pubescent sides of 
thorax and with golden pile on the under side. 

Griburius hirtifrons, sp. n. 

Bluish black ; base of femora fulvous ; thorax finely and closely 
punctured ; elytra strongly punctate-striate, a subquadrate patch 
at base, not extending to suture, and the apex flavous; head finely 
pubescent. 

Length millim. 

. Head finely punctured at vertex, lower portion furnished 
with yellow pubescence; eyes very large, nearly meeting at 
middle, feebly notched; antennae long and slender, lower three 
joints fulvous below, rest black, third and fourth equal. Thorax 
one-half broader than long, sides rounded at middle, narrowed in 
front; surface very closely and distinctly punctured, purplish; 
base with a slight depression at each side near scutellum; median 
lobe broadly but feebly produced. Scutellum broadly subqu&dxate, 
finely punctured. Elytra subquadrately oblong, finely punctate- 
striate, punctures irregular near suture and partly double at base; 
apex impunctate; a subquad rate, transverse band at base, sur¬ 
rounding the shoulders, but not extending to suture, and a spot at 
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apex of each elytron flavous. Body below densely clothed with 
silvery pubescence ; base of all the femora and apex of the tibiae 
fulvous. Prostemum longer than broad, longitudinally depressed. 

Hah. Prov. Goyaz, Brazil. 

Allied to (r . pr(Ptfixtatu8 Huff., but with finely and closely 
punctured thorax and totally different elytral puncturation, the 
scutellum glabrous. 

(iRIBURlUS NIORITARSIS, sp. 11. 

Testaceous; antenna*, parts of breast, and middle of abdomen 
black; head with two, thorax with four black sj>ots, sparingly 
punctured; scutellum black ; elytra finely and closely punctured, 
suture, a humeral and lateral spot below middle, black ; apex of 
tibia* and the tarsi black. 

Length 6 millim. 

Head rather closely punctured near eyes and at anterior 
portion, middle with a longitudinal groove, emargination of eyes 
very broad, base of antenna* with a black spot; vertex with a 
divided sinuate black transverse band ; antenna* long, black, third 
joint shorter than fourth, terminal joints widened. Thorax 
scarcely twice as broad as long, lateral margins slightly rounded 
at base, constricted and nearly straight anteriorly; surface finely 
and sparingly punctured at middle, more closely and strongly so 
at sides. Scutellum subquadmte, black, shining. Elytra scarcely 
wider at base than thorax, elongate, basal margiu raised ; surface 
irregularly, closely, and finely punctured ; apex obsoletely punc¬ 
tured ; extreme sutural margins, a round spot on shoulders and a 
rather smaller one near the lateral margins at middle black. Sides 
and apex of abdomen testaceous, breast and middle portion of 
abdomen black; apex of tibiae and tarsi likewise black; anterior 
femora strongly thickened ; prosternum flavous as well as the legs, 
the first-named suhquadrate, narrowed posteriorly, rather strongly 
sulcate. 

Hab. Bao Paulo, Brazil. 

Somewhat similarly coloured as G. conspurcatus Buff., but 
differently marked, and separated from this species and 0. abetersus 
Buff, by the entirely different elytra) sculpturing, in which there 
is scarcely a trace of an arrangement of the punctures in rows. 

Gribitrius femoratus, sp. n. 

Black ; labmm, three spots on the head, and lower margins of 
the femora yellowish white; thorax strongly punctured ; elytra 
deeply punctate-striate, with a large subquadmte humeral red 
patch. 

Length 5 millim. 

Head strongly and closely punctured, black, a narrow, short, 
transverse stripe between the eyes And a small spot at the 
emargination of the latter yellowish white, labrum of the same 
colour; antenna* with the lower six joints fulvous, following two 
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black, rest black, basal joint black above, third joint much shorter 
than fourth. Thorax about one and a half times broader than 
long, sides subangulately rounded near base, but slightly narrowed 
in front; surface with a rather deep oblique impression near base 
at each side, strongly and rather closely punctured, black, some 
narrow, irregular, short stripes at the extreme lateral margins 
pale yellow, basal margin not produced at middle. Scutellum 
broader than long. Elytra about one-half longer than thorax, 
very strongly punctate-striate, extreme apex nearly smooth; a 
regular subquadrate dark red spot is placed at the shoulders, 
extending inwards as far as the third row of punctures and down¬ 
wards nearly to the middle of the elytra. Under side black, 
covered with rather long white pubescence; legs black; femora 
all margined with yellow below. 

Hab. Brazil. 

I possess only a single apparently female specimen of this 
species, which may be known from other somewhat similarly 
marked by the strong puncturation of the head and upper parts 
and the regular, nearly square-shaped elytral patch, as well as the 
colour of the femora. 

Metallactus bolivianus, sp. n. 

Below black; head obscure fulvous, with a central white patch ; 
thorax short, sparingly punctured, yellowish white, with a large 
subquadrate black patch at each side; elytra finely punctate- 
striate, pale yellowish, a transverse band at the base, another 
below the middle, and the sutural and apical margins black. 

Length 4 millim. 

Head flat, the inner margins of the eyes, the intermediate 
space, and the clypeus distinctly punctured, the latter and the 
vertex obscure fulvous, intraocular space yellowish white; eyes 
well separated, subquadrately emarginate, this space strongly 
punctured; antennae with the lower five joints black (the rest 
wanting), third joint slightly shorter than the fourth. Thorax 
twice as broad as long, of equal width, not narrowed anteriorly, 
the sides feebly rounded anteriorly, the base with a short but 
deep sulcus at each side ; surface very remotely punctured at the 
disc, the sides rather more closely and strongly so; the ground¬ 
colour yellowish white, the sides with a large subquadrate black 
patch, more closely approached to the anterior than the posterior 
margin, its lower edge oblique, Scutellum broader than long, finely 
punctured, black, its apex truncate. Elytra parallel-sided, rather 
strongly punctate-striate, the punctured rows closely approached 
and rather irregular at the base, more widely separated pos¬ 
teriorly, of the same colour as the thorax, the base with a 
transverse narrow black band not extending to the lateral 
margins; a similar band is placed below the middle, extending 
to the extreme lateral and apical margins, the latter therefore 
including a round flavous spot at the apex of each elytron. 
Under side and legs black, sides of the abdominal segments flavous. 
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Prosternum longer than broad, very broad and slightly concave 
at the base, gradually narrowed at the apex, the latter rounded. 

Hah . Bolivia. 

Closely allied to M. hifasciatm Jac. (Mitt. ent. Gesells. 
Munchen, 1878, p. 142), but the thorax with two lateral not 
one median spot, and finely and sparingly punctured, the head 
not black. 

Metallactus flavofrontalis, sp. n. 

Head, antenna*, legs, and breast black, vertex with a flavous 
spot; thorax strongly punctured, with two large subtriangular 
black patches; elytra very closely punctured in irregular rows, 
black, two spots at the middle, two below the latter, the outer 
ones of both small, a spot at the apex, and the epipleur® at the 
shoulders, yellow’; sides of the abdomen and pygidium likewise 
yellow. 

Length 5 millim. 

Head very strongly and closely punctured, black, the vertex 
with a round yellow spot; labrutn fulvous; antennae long and 
slender, black, the lower four joints flavous below, the third joint 
one-half longer than the fourth, terminal joints very elongate 
and slender, very slightly widened. Thorax scarcely twice as 
broad as long, the sides rather suddenly narrowed anteriorly; 
posterior margins strongly thickened at the sides, strongly and 
rather closely punctured ; flavous, with two large black patches, 
narrow at the apex and extending to the anterior margin, rather 
suddenly widened at the base, leaving the margin of the ground¬ 
colour as far as its thickened portion, the space dividing the spots 
in shape of a narrow flavous middle line, the sides more broadly 
of that colour and abruptly widened near the anterior angles, 
Scutellum flavous, subquadrate, the basal portion black. Elytra 
with strongly produced lateral lobes, subcylindrical, strongly and 
closely punctured, with but feeble indication of rows, black; each 
elytron with five bright yellow spots, the one near the suture at 
the middle the largest and of round shape, the lower ones more 
transverse and smaller, the outer two small, the first of these 
joined to the flavous epipleur® at the base. Breast, middle 
of the abdomen, and the legs black; prosternum rugose and 
pubescent, longer than broad, narrowed between the coxae, the 
apex rounded; pygidium and the sides of the abdominal segments 
flavous. 

Bab , J&lahy, Prov. Goyaz, Brazil. 

Somewhat similarly coloured as M. koUari Pert y and allied 
species, but quite different in the pattern of the elytra in con¬ 
nection with the broadly flavous sides of the abdomen, black 
legs, <fec. 

Metallactus affixjs, sp. n. 

Flavous, the vertex of the head, the antenn®, and the tibiae 
and tarsi black; thorax strongly punctured, with a transverse 
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Sinuous black band; scutellum black; elytra strongly punctate- 
striate, each with six small black spots (2.2.2). 

Length 4£-5 millim. 

Head strongly rugosely punctured, strongly narrowed between 
the eyes, the vertex black; a spot at the base of the antenna? 
and the edge of the clypeus likewise black, rest of the surface 
flavous; eyes very large, broadly notched; antenna? black, the 
lower three joints flavous below, third joint one-half shorter than 
the fourth. Thorax nearly twice as broad as long, the lateral 
margins very feebly rounded at the middle; the surface trans¬ 
versely depressed near the anterior margin, strongly but not 
closely punctured, flavous, with a narrow more or less ^-shaped 
black band at the middle, abbreviated at the sides. Scutellum 
subquadrate, black. Elytra with closely approached rows of 
strong punctures, the rows often irregular witli extra, punctures, 
the interstices more or less costate from the middle downwards 
and at the sides; each elytron with six black spots, the largest 
of somewhat subquadrate shape at the Imee, two others much 
smaller below the middle and the smallest near the apex. Below, 
the femora and the pygidium flavous, tibia? and tarsi black; the 
sides of the breast anteriorly and the metasternum posteriorly 
sometimes likewise more or less marked with black ; prosternum 
longer than broad, pubescent. Female with a deep abdominal 
cavity occupying the middle of the last two segments. 

Hab. Lagos, S. Brazil. 

In general system of coloration this species agrees exactly with 
spotted varieties of M. nigrofasciatus , M. albifrom , and M. allnpes, 
SufF., but the coarsely punctured elytra, semioonvex interstices, 
and the extension of the punctures to the apex does not allow 
the identification of the species with any of those named above, 
the more so as there are two exactly similar specimens before me. 

Metallactus argentinknsis, sp. n. 

Black; a spot on the head and the thorax fulvous or flavous, 
the latter finely punctured, with two black stripes; elytra minutely 
and closely punctured and finely transversely wrinkled, black, a 
humeral spot of subquadrate shape and a round spot at the apex 
flavous. 

Length 4J millim. 

Head black, nearly impunctate, the vertex almost entirely 
flavous, in shape of a large rounded patch, lower portion of face 
rugose and closely pubescent; labrum flavous; eyes large, widely 
separated, broadly notched; an henna? slender, black, the lower 
five joints flavous, the basal joint black above, third joint slightly 
shorter than the fourth. Thorax about one-half broader than 
long, subcylindrioal, the sides rounded; the surface rather closely 
punctured at the sides, nearly impunctate at the middle, flavous, 
with two longitudinal black bands from the base to the apex, 
these meet in front and are suddenly narrowed from the middle 
downwards, forming acute angles at each side at their widest 
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portion. Scutellum broadly subquadrate, punctured and pubescent 
at the base. Elytra broadly subquadrate, punctured in closely 
approached irregular rows, the interstices finely wrinkled, black ; 
the shoulders with a large tmbquadrate flavous patch, the apex 
with a round smaller spot. Below and the legs black; the anterior 
femora thickened, longer than the others, their tibiae curved. 

Hab, Cordoba, Argentine Republic. 

M ETA LL ACTUS CAPITATU8, sp. n. 

Head and anterior femora purplish blue; scutellum black; 
thorax and elytra dark fulvous, the latter strongly punctate- 
striate ; body below bluish, closely silvery pubescent; tibiae and 
tarsi fulvous. 

length 6 millim. 

Rather large and robust; head with a longitudinal central 
groove, the lower portion distinctly punctured; la brum black; 
eves rather closely approached ($> ), triangularly notched at lower 
portion; an term® slender, bluish, lower five joints fulvous, third 
and following two joints very elongate. Thorax more than twice 
as broad as long, sides strongly subangulately rounded at middle, 
constricted in front and at base; disc with a rather broad trans¬ 
verse depression near the posterior angles, the middle finely and 
remotely, the sides more strongly punctured. Scutellum finely 
punctured, scarcely longer than broad, black. Elytra scarcely 
wider at base than the thorax, the humeral lobes strongly pro¬ 
duced ; surface with very deep and irregular row’s of punctures, 
these much finer and more regular t>elow the middle; interstices 
at base somewhat convex. Body below strongly inflated; legs 
elongate; anterior femora thickened, entirely, intermediate 
femora partly, blue; prosternum subquadrate, slightly carinate 
at middle. 

/lab. Espiritu Han to, Brazil. 

Quite distinct in coloration than any of the described species, 
the head purplish, the elytral puncturation deep and strong, the 
entire upper surface unicoiorous. 

Mbtallactuh skmjpurpuheus, sp. n. 

Obscure purplish ; thorax very finely punctured; elvtm 
strongly punctate-striate, the humeral lobes and a round spot 
at apex of each elytron pale fulvous. 

Length 5 millim. 

Head with a few punctures near the eyes, the latter rather 
closely approached, large, with a small notch at lower portion; 
anterior part of head rugosely punctured; antennae slender, black, 
lower six joints fulvous, basal joint black above. Thorax tw ice 
as broad as long, sides rounded near base, gradually narrowed 
anteriorly; surface very finely and remotely punctured at disc; 
sides more closely punctured, with a rather deep, transverse 
depression near base; median lobe but very slightly produced. 
Scutellum subquadmte, apex broadly truncate, surface longi* 



852 THE LATE MR, M. JACOBY ON NEW [Nov. 28, 

tudinally strigafce and finely pubescent. Elytra with deep and 
irregular rows of punctures, those near the suture still more 
confusedly placed; all rows distinct except at the extreme apex, 
the latter with a round fulvous spot not extending to either 
margin; another narrow elongate spot is placed in front of the 
shoulders, extending nearly to the middle of the lateral margins 
but not to the humeral callus. Body below finely pubescent, 
black; legs purplish black, extreme base of the femora fulvous. 
Prosternum broad, subquadrate, finely punctured and pubescent, 
surface slightly concave. 

Hah. Brazil. 

The entirely purplish ground-colour, strong elytra! punctura- 
tion, and the shape of the elytral markings distinguish this species, 
of which I received a specimen from Mr. C. Bruch, of the 
La Plata Museum, without detailed locality. M. palatmon Sutf. 
and allied species all differ in their black colour and different 
markings. 

Metallactus Peru anus, sp. n. 

Flavous; vertex with a black spot; thorax and elytra black, 
the last-named with four raised spots placed subquadrately at 
suture, two other spots at apex and the pygidium white. 

Length 4 millim. 

Head with a few punctures at vertex, the latter with a trian¬ 
gular black spot at base, middle with a longitudinal groove, 
entire sides occupied by the large oblique eyes, which closely 
approach at top, their emargination very broad and subtriangular, 
their surface spotted with black; lower portion of face im¬ 
punctate; base of antenme with a brownish spot, lower six 
joints piceous, more or less pale at base, rest broken off, third 
joint shorter than fourth. Thorax about one-half broader than 
long, narrowed anteriorly, the sides and middle with patches of 
irregularly placed distinct punctures, forming a W-shaped band, 
rest of surface impunctate, black. Scutellum obscure fulvous, 
truncate at apex. Elytra with fine, partly geminate rows of 
punctures at the black portions only, the white spots impunctate, 
raised, those near the scutellum raised to a point at the apex of 
the latter; the black portion at the sides likewise convex and 
smooth, surrounded by a few rows of punctures; each elytron 
with three large round white patches, one at base near the 
scutellum, followed immediately by a similar patch at the suture, 
and the third rather smaller at the apical angle; besides these 
markings, a short elongate spot, somewhat obscure is placed near 
the lateral margins at the apex, Pygidium, under side, and legs 
yellowish white; prosternum twice as long as broad. 

Hab. Peru. 

This is one of tire most peculiarly marked and sculptured species 
of the genus, and much distinguished by the raised black and 
white elytral spaces devoid of punctures and the elytral markings. 
I have only a single specimen. 
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Metallacttjs divistts, ftp. n. 

Below black; thorax dark purplish, closely punctured; elytra 
strongly and closely punctate-striate, flavous, a sutural, posteriorly 
widened band and a broad, elongate, subquadrate patch at the 
sides purplish ; femora fulvous. 

Length 3 millim. 

cT. Upper portion of head entirely occupied by the large eyes, 
which meet at the top, they likewise extend sideways down to 
the clypeuft and are triangularly but not deeply emarginate at the 
base of the antennae; clypeus triangular, deeply punctured, 
purplish; antennae slender, black, lower four joints fulvous 
below, third and following joints very elongate. Thorax about 
one-half broader than long, sides widened at middle; surface 
rather strongly and closely punctured, with a deep oblique 
depression at each side near the base, the puncturation at the 
sides scarcely stronger than at middle. Hcutellum longer than 
broad, finely punctured, greenish black. Elytra wider at base than 
the thorax, parallel-sided, with a shallow transverse depression 
lielow base; shoulders very prominent; surface closely and strongly 
punctate-striate, the punctures near the suture iiregularly placed, 
interstices at the sides slightly costate; the suture with a purplish 
hand, very narrow at base, but Huddenly angulately widened near 
the apex; the sides w r ith an elongate subquadrate band, which 
commences before the middle and ends obliquely before the apex, 
this band approaches very closely the sutural stripe at its middle, 
but is rather abruptly constricted behind, leaving the apex in 
shape of a rounded spot of the flavous ground-colour. Legs 
flavous, the anterior tibi© and tarsi darkened. Prosternum 
longer than broad, strongly rugose-punctate. 

Hah . Gov. Chaco, Argentine Rep. 

More closely allied to M. succinctnx Buff, than to any other 
species, but the eyes touching, only feebly emarginate, clypeus 
coarsely punctured, pattern of elytra different, and general size 
much smaller. 


Metallactus unicolor, sp. n. 

Entirely fulvous, apical joints of antenn© black. 

Length 4 millim. 

Head impunctate at the vertex, lower portion depressed, with a 
few fine punctures widely separated; emargiuation of the eyes 
narrowly subquadrate, finely punctured; antenn® black, basal 
joint fulvous, third and fourth joints elongate, equal, terminal four 
wanting. Thorax tw r ice as broad as long, obliquely but moderately 
constricted anteriorly; lateral margins feebly rounded below tbe 
middle, anterior margin preceded by a short depression at middle, 
base with a deep transverse short sulcus near the anterior angles; 
surface very remotely and irregularly punctured. Scutellum 
strongly raised, broad, impunctate. Elytra not wider at base 
than the thorax, finely and irregularly punctured at basal portion, 
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partly geminate ; puncturation from middle downwards more 
regular and in single rows, last two rows more distinct; interstices 
flat.. Prosternum longer than broad, deeply concave anteriorly. 

Nab. Brazil. 

Of entirely fulvous colour; the puncturation of thorax very 
remote, that of the elytra irregular at base. I received a speci¬ 
men from Mr. C. Bruch at the La Plata Museum without a more 
detailed locality. 

Metallactus donckiehi, sp. II. 

Yellowish white ; thorax sparingly punctured, disc with a black 
triangular spot; elytra closely punctate-striate, a transverse band 
at the base and another at the apex black. 

Far. Elytra with two spots at base and one below middle 
black. 

Length millim. 

Head with central longitudinal groove, nearly impunctate at 
vertex, the latter sometimes with a triangular black spot; lower 
portion of the clypeus and the labrum brownish ; lower four joints 
of antennae more or less pale below, following three black, rest 
wanting, third and fourth joints equal. Thorax twice as broad as 
long or somewhat broader, sides nearly straight, base with a deep 
oblique depression at each side ; surface sparingly impressed with 
deep punctures at disc and sides, the middle with a triangular 
black spot or fulvous band, sides with another more obscure mark. 
Elytra with closely placed rows of deep punctures of transverse 
shape, those near the suture more confusedly arranged, the 
punctures partly absent at the middle between the 6th and 8th 
rows; interstices slightly convex. Pygidium, under side, and legs 
yellowish white; prosternum slightly longer than broad. 

Nab. Jalahy, Prov. Goyaz, Brazil. 

I have taken the banded form as that of the type, but between 
this and the spotted varieties probably other variations occur. 
The species seems almost identical with some of the varieties of 
M. nigro-ornatus St&l, but may be at once distinguished by the 
pale under side and legs, and by the interrupted punctures at the 
sides of the elytra. 

Metallactus partitus, sp, n. 

Head, breast, and middle of the abdomen black; clypeus flavous; 
thorax fulvous, with an anterior black spot, closely punctured; 
elytra finely punctate-striate, black, a .transverse band at the 
middle fulvous. 

Length 3£ millim. 

Head sparingly punctured at vertex, the latter black, lower 
portion pale fulvous, strongly punctured; anterior edge of clypeus 
black, labrum pale fulvous; eyes closely approached at middle, 
very large, their emargination small and triangular; antennae 
extending to middle of elytra, black, lower five joints fulvous, 
third joint slightly shorter than fourth, basal joint black above. 
Thorax about one-half broader than long, sides obliquely but 
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moderately narrowed anteriorly; surface closely and strongly 
punctured at the sides, more finely and remotely so at the disc; 
a triangular black spot is placed at the middle of the anterior 
margin, extending downwards beyond the middle of the disc. 
Hcutelluin subquadrate, black, its apex broadly truncate. Elytra 
scarcely or not wider at base than thorax, closely and finely 
punctured in irregular rows anteriorly, the latter more distinct 
and widely separated below the middle, black, with a transverse, 
slightly curved, fulvous band placed immediately before the middle. 
Pygidium and sides of the abdomen pale yellow; anterior legs 
black, their femora strongly incrassate, upper portion fiavous; 
posterior femora fiavous with a black spot near* the base ; tibiae and 
tarsi black; breast and the first three abdominal segments like¬ 
wise black. Prostem urn subquadrate, its posterior margin tri¬ 
angularly produced. Female unknown. 

Hah. South Brazil. 

Allied to M. semirnfu# HuflT., but the thorax with a black patch, 
the apical portion of the elytra likewise black. 

Metallactus inustits Buffr. Linn. Ent. xvi. p. 252. 

Suffrian has described specimens in which the puliescence of the 
upper surface was partly rubbed off; in tire perfect insect, not 
only the thorax but also the elytra are closely covered with white 
hairs, which on the last-named parts are somewhat arranged in 
rows. Varieties of this species occur which have entirely black 
elytra. The insect is of dull appearance w r hen perfect, but very 
shining if the hairs are wanting. 

Metallactus nkirovittis, sp. n. 

Below black; head fiavous; thorax closely punctured, black, 
anterior and lateral margins and two spots j* t base fiavous; elytra 
strongly punctate-striate, interstices costate, the sides and a 
broader sutural band black; legs fulvous. 

Length 2 millim. 

Head at sides entirely occupied by the large eyes, which meet at 
the vertex, lower portion and la brum fiavous, strongly and closely 
punctured ; antemue pale fulvous, third joint not longer than 
second, much shorter than fourth. Thorax one-half broader than 
long, not narrowed anteriorly, sides rounded ; surface very closely 
and strongly, almost rugoselv punctured, black; anterior margin 
very narrowly, sides more broadly fiavous, the base with two 
oblique fiavous spots of elongate shape. Scutellum black, sub¬ 
quadrate. Elytra with deep transverse punctures placed in dose 
rows, the space near the suture irregularly punctured ; the inter¬ 
stices longitudinally costate and thickened; the sutural band con¬ 
stricted posteriorly and then suddenly widened, not extending to 
apex ; the lateral bands equally broad btit of more regular shape, 
occupying the last three rows of punctures. Below black, finely 
pubescent; legs fulvous. Prosternum longer than broad, its base 
truncate. 

Hah. Chaco, Argentine Rep. 
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3. Environmental Studies on the Limpet, 

By E. S. Bussell, M.A.* 

[Received May 30, 1907.J 
(Text-figures 217 228.) 

Introduction . 

The object of this paper is to correlate certain modifications of 
the shell of Patella vidgata with definite environmental conditions. 
Patella is stationaiy; hence if one takes a number of shells from 
one locality and contrasts them with a number from another 
locality, which differs from the first in certain definite respects, 
any differences between the two sets may be safely put down to 
the influence of the environmental factors in which the localities 
differ. That is true if there has been no selective process at 
work, and since the differences found were slight and apparently 
of no selective value I have assumed the absence of selection. 
Measurements were made of several hundred shells from 
definite localities and the ratios of the dimensions calculated. 

Since the ratios of length to breadth (]j), length to height (g), and 
distance from apex to posterior edge to distance from apex to 
anterior edge (£ f ) change very rapidly with the growth of the 
shell, it has been necessary to arrange the ratios in groups accord¬ 
ing to the size of shell, and to calculate the mean values for each 
group separately. 

The shells measured were collected in 1903 and 1904 at 
W. Bennan, Arran. A few shells of P. athletica were included. 

X desire to express my indebtedness to Dr. J. F. Gemmill, 
Glasgow University, whose interesting papers on sex in the 
Limpet are well known, for much helpful criticism. 

I hope to work out from my data, on a future occasion some 
results concerning variation, laws of growth, and correlation in the 
shell of Patella . 

I. The Homing Habit of the Lirwpet . 

It has long been matter of common knowledge that a limpet, 
when once it has taken up a fixed position on a rock, only leaves 
that position to make short excursions for food, and returns always 
to it. This fact may be taken as well established. 

Most of the published observations, however, concerning this 
habit of the limpet record merely isolated cases, and many gaps 
remain in our knowledge of it. # 

There is no agreement among authors as to the time at which 
the limpet leaves its “home” to seek for food. Lukis ( 10 ), 
Jeffreys ( 0 ), Peach (quoted by Jeffreys), and Robertson ( 14 ) state 
that the limpet wanders when covered by the tide* Davis (3) 
and Fischer (6) state that it wanders while uncovered, wad 

* Communicated by tbc Ssosbtjlbt. 
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P. Fischer (7) says that young ones wander only when uncovered. 
Bouchard-Ohantereaux (1) says that it makes its excursions just 
after the tide goes out, Lloyd Morgan ( 11 ) that it wanders chiefly 
as the tide leaves it, and as the tide returns. Lloyd Morgan and 
Roberts ( 13 ) are of opinion that it does not move about when 
submerged. 

The observations recorded in this paper show that limpetft 
above 20 mm. or so in length do not wander when uncovered by 
the tide. Smaller limpets, however, may wander even when 
uncovered, but also when they are covered by the tide. I believe 
that the differences of opinion regarding this point arise from the 
fact that the habit of fixity becomes established only when the 
shell has reached a length of 10-15 mm. Dr. Robertson’s 
observations seem to me to be the fullest and most satisfactory 
of all. He found that limpets go out on the flow of the tide, 
sometimes for two consecutive tides, sometimes alternately. 
Limpets in captivity had very much the same habits, going out 
to browse about once in the twelve hours. 

The greatest distance from which a limpet has been known to 
return to its “ home’’ is three feet (Davis, 3). 

The seat of the limpet’s marvellous sense of direction is quite un¬ 
known, and the accuracy w ith which it returns to a definite spot is 
very astonishing. Several observers (Lukis, Roberts, Hawkshaw, 
Tlol>ertson, Morgan) have noticed that the edge of the shell is 
often accurately adjusted to the irregularities of the rock, or to 
barnacles, round about the “ home.” 1 have recorded in this 
piper one or two other instances of the same thing. 

As to how long a limpet may stay in one spot, Lukis records 
the fact that five limpets observer! in 1829 were found in the same 
position several months after; and I have had one or two under 
observation for six months which kept exactly to the same spot. 

I give here some observations made in 1906 at Karnes, Kyles of 
Bute, on a number of limpets in tbeir natural habitat. Each of the 
limpets had a distinctive mark filed on its shell, so that no mistake 
as to identity might be made. All the measurements were taken 
while the limpets were uncovered by the tide. The first table 
refers to four limpets, ranging in size from 34 mm. to 44 mm., 
which grew T close together on a ledge of rock near high-water 
mark. 

Table I. 


Distances 
apart 
(in mm.). 

SOth June. 

3rd July. 

; i 

■ 10th July. 23th July, j 

> 1 

80th July.; 

t 

1 And 2 

42 

41 

42 

41 i 

i 

41 4 

2*ndS ... 

m 

as 

; as 

64*5 ! 

645 • 

3 and 4 . 

35 

34 

35 

- 

35 | 

4 and 1 .... 

75 

7# 

745 

75 i 

75*5 i 


i 
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During a whole month, therefore, the relative positions of these 
limpets remained practically unchanged. One of them, No. 3, 
was almost surrounded by barnacles, to which its shell fitted 
accurately. 

The relative positions of another series of limpets for various 
dates during a month are given in Table* II. The sizes ranged 
from 8*5 mm. to 34 inm. The stone on which they were lay near 
low-water mark, and was hugely overgrown with Fuchs, 


'Fable IT. 


I )i 81 ft IIC6K f j 

• apart ! 30th June. 7th July. 1 10th July, j 26th July, j 30th July. 

I (in mm.). . , f | 


land 2 ... 

. j 29 


30 

80 

65 

1 and 3 

44 


44 

42*5 

44*5 

3 and 4 . 

1 87 


87*o 

92 

88 

4 and 5 

1 49 

65 

; (46), 49 ! 

46*5 

46 

5 and 6 

..; os 

4th July. 1 

; 

! (90), 98 f 

i i 

97*5 

102 

7 and 8 . 

9 ; 

50 

19 i 


300 


i 


At first sight these data seem contradictory of those in Table 1., 
but the inconsistencies can be easily explained. The limpets in 
Table I. are all large; in Table II. only Nos. 1, 3, and 4 are more 
than 30 mm. long. The relative positions of Nos. 1, 3, and 4 are 
very constant. No. 2 in Table II. is a limpet 8*5 mm. in length, 
and the great variation of its distance from No. 1 (30*5 mm. long) 
covers the fact that No. 2 wandered, while No. 1 was quite 
stationary. Nos. 7 and 8 are small limpets—both under 15 mm. 
—and both wandered a good deal. Nos. 5 aiul 6 are limpets 
20 mm. and 24 mm. long respectively, and their relative distance 
(and also No. 5's distance from No. 4) shows on the whole quite 
small variations. The greatest variation of No. 5’s distance from 
No. 4 is that given under date 7th July, wheu the distance was 
65 mm. as against the usual 49 mm. On this occasion it was 
No. 5 which had moved, while No.* 4 had not changed its 
position. 

The conclusion may be drawn therefore that large limpets are 
more fixed in their position than small limpets. It will be noticed 
that double measurements are given for the distances of 4 
and 5, and 5 and 6, under the date 10th J uiy, and further, tlHrthe 
second measurement in each case is the same as that made on the 
30th June. The explanation is rather interesting. On 10th July 
the first measurements (those in brackets) had just been Blade 
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when I noticed that No. 5 was moving. Nos. 4 and 6 made no 
movement. No. 5 crept a few millimetres, and fitted the indenta¬ 
tions of the hinder edge of its shell to three barnacles adhering 
to the stone. It then settled down as if for good, and moved no 
more. On re-measuring its distances from No. 4 and No. fi, I 
found them to be identical with the distances measured on 30th 
Juue. Evidently the positions of No. 4 and 6 were definitely 
fixed, and No. 5, too, had a definitely fixed place of abode and was 
able to find its way back thereto with astonishing accuracy. 

On the 2(>th and 30th July 1 noticed that the weed growing on 
the stone had covered over most, of the limpets and so kept them 
moist. I believe that under these circumstances the limpets, 
especially the small ones, moved about a little more than usual, 
and did not return so carefully to their fixed positions. The 
figures certainly show considerable variations for these dates. 

f kept records also of the movements of five small limpets, a (10 
mm.), h (13 min.), c (4 mm.). d (7 mm.), and e (5*5 mm.). They 
were under observation at intervals for over three weeks. The 
records may be summarised as f ollows :—a was to be found always 
within a few centimetres of one fixed spot, and on the 11th, 12th, 
and 30th July was found on that sj>ot, with its shell fitted to a 
Spirorhix- tube and to a barnacle. On the 30th July I saw it 
move to the spot and adjust itself. Limpet b was more irregular, 
and did not seem to have a fixed stance, but it was always to be 
found near at hand. Limpet c changed it* position by a few 
centimetres from time to time. Limpets d and e occupied on 5tli 
July a definite position on a clearly marked circular space on a 
stone. On the 10th, 11th, 2<»th, and 30th of tin* same month 
they occupied exactly the same positions. On the 7th they were 
distant 4 cm. and 8 cm., evidently in search of food. On the 12th, 
at 9.30 A.M., e was in position, d 3 cm. away. The stone had just 
been uncovered, and d was on its way ‘•home,” Twenty minutes 
later l found d in position. These two limjiets therefore had "a 
definite home, to which they returned when the tide left them 
high and dry. 

A well-known fact which goes far to prove the homing habit, 
of Patella may here lie mentioned. One may often find on the 
slum* a limpet quite surrounded and hemmed in with Iwirnacles. 
If one knocks the limpet off one finds a clear space on the rock 
below, the outline of which, formed by the barnacles, closely follows 
that of the limpet/s shell. Another fact of the same kind may often 
be observed. If a large limpet adhering to a smooth surface of 
rock be detached, a dark u weathering,” of shape corresponding 
to the limpet's, will usually be seen. 

The former of these facts affords a simple method of deter¬ 
mining the size at which a limpet settles down to a fixed abode. 

1 have not seen any below 10 mm. in length occupying a definite 
position marked out by barnacles. Near low-water mark the 
average size at which limpets settle down seems to be, as 
determined by this method, about 15 mm., though I have seen 
Paoc. Zool. Sock—1907, No, LVIIL 58 
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several fixed from 10-12 mm. long. Davis ( 4 ) found a limpet 
■J^.inch long homing, and also smaller ones. 

From all these observations, then, the following conclusions 
can he drawn;—(1) that every limpet of 15 mm. and upwards 
occupies, for long periods at a time, a definitely fixed position, to 
which it returns after any wanderings that it may make for 
food; (2) that limpets under 15 mm., if not yet settled in a 
definite position, at least, never wander far away, and so generally 
keep to the same stone; (II) that limpets wander chiefly when 
covered by the tide. 

In many cases, of course, the limpet settles down at a much 
smaller size than 15 mm.— for example, a at JO mm., d at 7 mm., 
and e at 5*5 mm. The factors delaying fixation would seem to be 
three ; 1st, a short exposure to air; 2nd,the moisture and shelter 
afforded by weed ; 3rd, want of a suitable place for settling down. 
The late fixation of low-water limpets is undoubtedly due to the 
first two causes, which usually act in conjunction with one another. 
The third factor comes into play in the case where a small limpet 
establishes itself on a stone which is completely covered with 
barnacles, and can find no uncovered patch of rock on which to 
settle down. 


II. High-water mid Low-irater Limpets . 


Table III. gives the average ratios for 300 limpets collected at 
two different stations near high-water mark, 200 at Station 1, and 
100 at Station 2. 


Table III. 


High-water Limpets. 


Size 


No. 

measured. 

L 

ir 

A I) 

At* 

L 

a* 

a 

H* 

6—10 mm. 

6 ! 

1*25 

1*58 

3*80 i 

*324 

; 10-15 

tt 

30 

1*388 

1*53 

307 * 

*349 

1 15—20 

»* 

04 

1*24 

1*42 

3*44 ; 

*300 

! 20—25 


21 

1*25 

1*45 

3*19 | 

*392 

; 25—30 

** 

13 

1*22 

1*34 

2*95 

*414 

30—35 

r 

11 

1*21 

1*3!) 

2*73 ! 

*443 

36—40 

” ! 

10 

1*18 

1*28 

• 2*53 ! 

*400 

40—45 

»* 

29 

lie 

1*29 j 

I 2*30 I 

*504 

48-60 

»» j 

55 

1*15 

1*8*1 

1 2*18 | 

‘520 

60—55 


47 

1*15 

1*22 

2*04 

*604 

! 66—00 

»» 

7 j 

1*35 

1*19 

2*06 

*501 

. 00—06 

M | 

1 

1*15 

( 1*27 

2'21 | 

! 

*520 


! ( 
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Table IV. gives the average ratios of a like number of shells 
collected—200 at Station 1, 100 at Station 2—at low water. 


Table IV. 
Low-water Limpets. 


Size. 

j No. 

If 

Ab 

1 Af * 

h 

H 

H 

, 1L 

o— 5 mm 

T 

1*33 

' 1*50 

3*33 

| *399 

5—10 „ 

i 15 

134 

1*87 

3*45 

*388 

10—lo ,, 

i 51 

1*29 

l‘8o 

3*85 

*335 

IS—20 

53 

1*28 

1*51 

3*81 

*355 

20-2 r> ., 

3H 

1*25 

1*44 

3*67 

*341 

25-80 .. 

29 

1*23 

1*37 

3*31 

*372 

80 —35 „ 

1 29 

1*21 

1*34 

3*11 

*389 

35— to r . 

i 20 

1*19 

1*33 

305 

*390 

40—13 „ 

27 

117 

1-28 

2*88 

*409 

43 —50 

IN 

1*17 

1*21 

2*77 

*422 

50- -55 „ 

11 

1*18 

1 18 

2*59 

*448 

55- HO „ 

7 

1*15 

1*19 

2*87 

*431 

80 —05 „ 

2 

1*18 

111 

2*38 

*500 

65-70 „ 

1 

1*18 

1-is 

2*75 

*429 


In considering the differences between the two sets of shells 
onlv those between 10 mm. and 55 mm. in length will be taken 
into account, since those below 10 nun. and above 55 mm. are too 
few to give smooth results. 

^ •—This ratio is greater in low-water than in high-water shells 

for every stage except two, viz. 20-25 mm. and 30-35 mm., where 
it is the same in both. High-water shells fire therefore at almost 
every stage a little broader than low-water shells. 

—This ratio is on the whole greater in low'-water shells up 

to about 40 mm., when it becomes smaller in the low-water than 
in the high-water shells. The apex would seem therefore to be 
further forward in low-water shells up to 40 mm. in length and 
thereafter further back than in high-water shells. 

L 

j£.—The high-water limpets are at all stages higher spired than 
the low-water limpets. 

—The high-water shells are at all stages narrower in pro¬ 
portion to their height. 

As to the causes of these differences, one can say little more 
than that they must be due to those factors in which a high-water 
environment differs from a low-water environment. 

58* 
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Size of High-water Limpets .—It seems to be the opinion of 
most authorities that high-water limpets are on the whole smaller 
than low-water limpets. 

Canon Norman ( 12 ) says definitely:—“ It will be found to be 
a general rule with regard to the Limpet, that the nearer high- 
water mark the shells are taken, the higher spired, more strongly 
ribbed, and smaller it will be; and that the lower down it lives, 
the flatter, less ribbed, and larger it becomes.” While my obser¬ 
vations entirely corrolx>rate the truth of the statement that high- 
water limpets are typically high-spired, yet I find, for one area 
at least, that the proportion of large shells is greater at high- 
water than at low-water. Table III. shows that of 300 high-water 
limpets collected without conscious preference of large over 
small, 161, or 53| per cent., were under 40 mm. in length, and 
139, or 46$ per cent., were over 40 mm. From Table IV. it. 
appears that 234, or 78 per cent,, of the low-water shells were 
below 40 mm., and only 66 or 22 per cent, were above 40 mm. in 
length. The average maximal size of the high-water shells is 
about 55 mm., of the low-water shells about 50 mm. For the 
locality therefore in which these limpets were collected, the 
proportion of large limpets was considerably greater at high- 
water than at low-water. 

Of course that does not mean that here and there a low-water 
limpet may not be found as large as, or larger than, any high- 
water limpet. As a matter of fact, of the six specimens over 
60 mm. long which I obtained among the 1000 collected, three 
came from high-water, and. three from low-water level; and the 
largest of these, a limpet 66 mm. long, came from low-water level. 

III. Sheltered and Exposed Limpets, 

Table V. gives the mean ratios of 100 limpets collected from 
sheltered situations in one definite locality, and of 100 limpets 
collected from exposed situations in the same locality. 


Table V. 


Size. 

, 

h 

Sheltered 

Ab 

At'* 

1 

! 

i 

L 

«• 

Exposed. 

Ab 

Af 

[ 

1 

10—15 ram. 

1-29 

1*40 

3*38 

1*32 

1*49 

276 

15- 20 „ 

3’25 

1*41 

3*08 

, 1*31 

1*40 

3*12 

20—25 „ 

1*23 

1*44 

3*13 

1*28 

3*34 

2*83 

25—30 „ 

1*23 

1*39 

2*84 

1*23 

1*41 1 

3*02 

30—35 „ 

1*10 

1*36 

2*02 

1*23 

1*30 

2*49 

35-40 „ i 

1*10 

1*34 

2*37 

1*531 

1*34 

2*50 

40-45 „ 

ns 

1*29 

2*22 ! 

1*18 

1*23 

2*20 

45—50 „ ! 

1*10 

1*23 

2-07 

1*10 

1*18 

2-25 

j 60-56 , t '! 

1*15 

1*25 

2-07 

1*15 

1*18 

219 

! 55—00 „ j 

1*16 

1*10 

, 2*00 

1*15 

1*13 

229 
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Table VI. gives ratios for a series of 100 exposed shells from 
another locality. 


Table VI. 
Exposed Limpets. 


L Ab , L 

n‘ a r »r 


10—15 nun. 

127 

1 *50 

3*2H 

15 20 „ 

1*33 

1*47 

3*33 

20-25 „ 

125 

1*47 

3*00 

25 30 

1*20 

1*3M 

2*75 

30 35 ,, 

1 22 

1*2H 

2*72 

35 —4t > 

1*21 

1*35 

2*40 

40 45 „ 

1*21 

1*20 

2*48 

45 - 50 ,, 

1*17 

1*27 

2*37 

r >( -55 „ 

117 

1*28 

2*25 

55 -00 „ 

115 

1*22 

2*18 


'Hie mi in hers measured are rather small to give very definite 
results; and the distinction liefcween sheltered and exposed lim|»ets 
is a little arbitrary. Shells which were attached to the under side 
of stones, or to the side nearest tin* shore, or which lurked in 
nooks and crevices, were taken to be sheltered ; while shells 
attached to the upper side, or to the side nearest the sea, were 
considered to be exposed. 

k. The exjxised sliells are on the whole narrower than the 
sheltered sliells. 

Ab 

... - No definite conclusion can be drawn from the differences 

At 

shown by this series. 

L 

—Comparison of the ratios for shells below 30 mm. gives 

conflicting results. For shells above 30 mm., however, this ratio 
is distinctly greater in lioth sets of exposed shells than in the 
sheltered set. ExjioKod shells of 30 mm. ami upward are there¬ 
fore lower than sheltered shells of corresponding length. 

The fact that the decrease in height becomes apparent only in 
large shells leads one to think that the decrease is due to the 
greater erosion to which exposed shells are necessarily subject. 
The differences between the two sets of shells must be explained 
as the direct result of the difference in the amount of friction to 
which they are respectively subjected. 

These observations partly bear out and partly contradict the 
statement made by Davis and Fleure (5) that the shells of limpets 
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on exposed Hat surfaces are typically low and broad, and that 
Hindis on sheltered surfaces are typically high and narrow. 

The results obtained by Cooke (2) for shells of Pur/mrafajrittus 
may be recalled here. JLe found that shells in exposed places 
were stunted and had a large mouth, and that shells in sheltered 
spots were large and possessed a well-developed spire and a small 
month. With regard to stunting, I find that a larger proportion, 
namely 55 per cent., of the exposed shells are below 40 mm. in 
length, than in the ease of the sheltered shells, where the pro- 
IMU'tion is 54 per cent. This fact may point to some stunting 
among the exposed shells, hut many exposed shells reach a great 
size. 

Two other points of difference between exposed and sheltered 
limpets, and perhaps more important ones, t>ecome evident when 
a number of exposed shells are directly compared with a number 
of sheltered shells. Exposed shells are typically thick and heavy. 
This thickness of the shell is probably a direct adaptation to the 
greater shocks which an exposed shell has to withstand. The 
second difference is that exposed shells are much more irregular 
in outline than sheltered shells. Of the shells which-1 kept on 
account of their irregular outline, the majority came from exposed 
limpets, and the outlines selected for illustration (text-figs. 217- 
222) are all drawn from exposed shells. On the other hand, the 
most beautiful symmetrical shells to he got are those which one 
finds on the smooth under surface of a stone in a rock-pool, i.e. 
in a Aery sheltered situation. It is natural that exposed limpets 
should fit their shells to the iregularities of the* rock to which 
they cling, in order to gain support against the wavos and tide, 
and that (as w ill ho shown in the next section) their shells should 
for this reason grow irregular in outline. 

To sum up. adult exposed shells of Patella are lower spired, 
narrower, thicker, and more irregular in outline than sheltered 
shells: and these differences are probably due to the difference of 
friction to which the two kinds of shells are exposed from waves 
and tide. 


IV. Limpets on Rough Stones and Limpets on Smooth Stones. 

While i was collecting limpets for measurement at the 
Southend of Arran 1 noticed that, they were of two distinct types, 
a “ rough ” type and a “ smooth ” type. The former was the 
typical P, vulgata L., the latter the variety car idea L, (Jeffreys, 9 ). 
It became evident after a little careful observation that the rough 
type occurred always on rough stones, the smooth type always on 
polished stones, 

I examined some 500 limpets with regard to their habitat, and 
I found few exceptions to this rule. 

The detailed records are given in Tables VTI,, VIII., and IX, 
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Table VII. 

Limpets on Hough Stones. 


Stone. 

No. of 
Limpet*. 

Rough type. 

Intermediate 
t\ pe. 

Smooth type. 

No. 1 

45 

41 


1 

o 

50 

42 

H 


” 5 

55 

15 

10 


t 

ao 

3o 



V O 

' 30 

30 




! 

35 


1 

« 7 . 

- 17 

17 



„ 8 

14 

11 


3 (rock polished) 

Totals 

! 277 

25 1 

, 18 

5 


Table VII1. 


Limpets on Smooth Stones, 


No. of 
Stones. 

No. of 

1 Limpet'*. 

Rough t\pe. * Smooth type. 

c. 35 

J 154 

i 

i 

N 

l 


! 

+ 5 slightly rough 


Table IX. 

Limpets on Stones partly rough and partly smooth. 


, Stone. 

! No. of 
Limpets. 

i Rough type. 

J nU-ruie<liatc 
type. 

Smooth type. 

No. 1 . 

13 

5 

5 

3 

2 

21 

IS 


9 

„ 3 

m 

7 


9 

„ 4 

9 

3 


<1 

; „ 5 

n 


1 

1 

! „ 6 . 

o 

1 


1 

1 7 

4 

1 

2 

1 

; „ 8 

3 

I 2 


1 

! Totals 

7o 

: 3i 

8 

31 


The column headed u Composite type ” in Table VIII. requires 
explanation. Certain sheik I came across seemed to l>e rough 
above and smooth below, showing that they had been rough 
during the first few months of their life, and had then become 
smooth. These I called for convenience “ composite.” 

The locality where these data were obtained happened to be 
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very favourable for the study of the two types of shell. The 
shore was covered with boulders, some of rough knobby granite, 
others of smooth polished greenstone. The rough type of limpet 
occurred on the granite, and harmonised in colour with the greys 
and browns of the weathered rock. The smooth ty]x* occurred on 
the dark greenstone, and was usually dark in colour. It should 


Text-fig. 223. Text-fig. 224, 



Text-fig. 223.--A typical “smooth ” shell. ) Text-fig. 224.—A typical “rough” shell. 
Text-fig. 226.— Outline of margin of same, i Text-fig. 226.—Outline of margin of same. 
Toit-fig. 227.— Marginal outline of a small j Text-fig. 228.—Marginal outline of a small 
“smooth ” shell. , “ rough ” shell. 


lie remarked that the smooth type occurs only on very smooth 
stones, and that for this i-eason it is not in every locality that 
limpets are distinctly separable into rough and smooth types. In 
places where no polished stones are to be found, there are usually 
no smooth limpets, but only various shades of rough. 
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The difference between rough shells aud smooth shells must be 
directly due to the difference of the rock surfaces on which they 
occur, for this is the sole difference l>etween their respective 
environments. Smooth limpets and rough limpets (on different 
stones, of course) may be found within an inch or two of one 
another, and so subjected to environmental influences identical 
except in out* respect. Moreover, since limpets do not wander 
from stone to stone (Section I.), the difference in environment 
lietween rough and smooth shells is constant during their lives. 
The differences between the two types of shell are therefore caused 
by the difference in a single environmental factor. 

The question arises, in what way does the surface of the rock 
modify the growth of the shell so as to give rise to two distinct 
types of shell, according as the surface is rough or smooth ? It 
is necessary first to state in what particulars the two shells 
differ. 

Differences between the two types. As stated above, the smooth 
type corresponds more or less to the variety car idea L. (the 
P. car idea of Linne, >S. N. p. 1259), which is thus defined by 
Jeffreys: “Shell depressed, roundish oval, ribs more delicate and 
less regular, inside dark blue.” It is found “ on flat stones and 
slabs of rock at low water.*’ 

The chief peculiarities of the smooth shell are its regular 
outline, and the number and minuteness of its ribs (text-figs. 225, 
225, <fc 227). When the shell is small, say below 20 mm., there 
are a large number of fine ribs, 12 14 of these being slightly more 
distinct than the others. When the shells grow bigger these 
12 -14 ribs cease to be at all prominent, and the surface becomes 
covered by small fine ribs, all more or less equal in size. Ju 
rough shells, on the other hand, the outline of the rim is irregular, 
and some of the ribs are much more prominent than the rest (text- 
figs. 224, 22t5, & 228). Rough shells of 0-15 mm. in length have 
only 12-14 ribs. Shells of larger size have these 12 14 ribs, and 
usually a few more, very prominent, together with minute ribs in 
between the principal ribs. 

Rough shells are usually heavier and thicker than smooth 
shells, and the thickening of the rim hikes place earlier in 
them. 

The differences between the two types are most evident in 
medium-sized shells and tend to become obscured in large shells 
by the effects ef weathering and erosion. Small specimens of the 
smooth type sometimes have their shells gaily coloured with little 
radiating streaks of white and red and blue, but the general 
colour of large smooth shells is dark green or brown. Rough 
shells are coloured in various shades of brown and grey, the ribs 
being usually tinged with reddish brown. 

Effect of Rock Surface on character of Shell .—It is easy to see 
in a general way that a limpet growing on a smooth surface will 
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tend to have a smooth shell-rim ; for the rim of the shell is kept 
closely applied to the surface of the rock, and so the deposition of 
shell-material along the rim is to some extent guided by the 
surface, and must therefore he even. Similarly, if a shell is kept 
applied in a definite way to a rough uneven surface, its rim must 
in growth take on an irregular outline, and certain rihs be 
emphasised while others are checked in their development . 

Now in many cases one can observe in rough limpets that the 
shell is accurately adjusted to inequalities of the rock to which it 
clings, or to barnacles on the rock, in such a way that the in¬ 
dentations of the rim between the projecting ribs fit closely round 
the projecting substances. Two or three eases of this adjustment 
are given above (Section I.), and a few cases noted by other 
observers may be adduced here. The phenomenon is in fact 
quite common. 

Kolierts (13) puts on record the following interesting observation 
of a limpet, which he watched returning to its “home/’ “1 
watched his course: he arrived, and l immediately perceived a 
difficulty which he made nothing of, viz., the getting adjusted; 
he slewed himself round, and fitted a little notch that was in the 
edge of his shell to a small piece of projecting quartz with 
wonderful readiness. He was tight in a moment, ready to resist 
the heaviest breakers or any enemy/’ The limpet returned 
daily to lie 1 same spot and adjusted himself, llawkshaw (8) says: 
“ On the top of the smooth fractured surface of a jiedestal of flint 
a limjiet had taken up its abode. The shell was closely adapted 
to the uneven surface which it would only fit in one j>osition.” 
Lukin and Lloyd Morgan record similar cases; and this fitting of 
the margin of the shell to the irregularities of the rock has been 
observed also in A arum ttpectruin Ileeve (Willcox, 15). 

An abnormal case which is significant for our purpose is given 
by Dr. Robertson (14)“ A case once came under my notice of 
a lndf-grown limpet that had got jammed txttween the inequalities 
of two large stones. It obviously had been there for a considerable 
time, as the shell had grown into a triangular shape to conform 
to the walls of its prison." 

The irregular outline of the rim of the rough type of limpet- 
shell is therefore probably a mechanical result of the accurate 
adjustment of the rim of the shell to the inequalities of the rock 
on which the limpet grows. 

Similarly, the regular outline of the smooth shell is due to the 
rim being moulded during growth by the polished surface opposed 
to it, ami hence becoming smooth and regular. 

It is a well-known fact that Anemia takes the shape of the 
surface to which it is adherent: if it grows on a Pectm shell it 
bears the impress of the radiating ribs of the Pectm, Just in the 
same way, Patella, since it is very sedentary and stays for months 
adjusted in one definite way to the inequalities of the surface to 
which it adheres, takes on at the edge of the shell the shape of 
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that surface ; or if the surface be quite smooth, the edge of the 
shfcll becomes smooth and regular too. 

The difference between the ribs of the two types is to be 
explained in the same way. All limpets below 15 mm., whether 
rough or smooth, have about 12 principal ribs. These ribs are 
very distinct in the rough shell, and project at the rim, giving a 
very irregular outline to the shell (text-figs. 226 & 228). In the 
smooth shell these ribs aie inconspicuous and hardly project at all, 
so that the outline of the shell is regular (text-figs. 225 <fc 227). The 
specially large ribs of the rough shell arise primarily as projections 
of the rim, mechanically caused by the irregularities of the rock- 
surface. These projections of the rim must, owing to the very 
nature of the shell's growth. l>e retained during growth, and 
hence must be continued as ribs. In the smooth shell there is no 
mechanical formation of projections of the rim, and hence there 
are no specially prominent- ribs. 

This case of the rough and the smooth limpet-shell is of interest 
in that it shows that a small change in an environment may 
produce through its continuous action a large cumulative result, 
by a summation of successive little effects. u Continuity ” of 
environment may be apparent only, not real. 
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4. (Contributions to tlio Knowledge of the Anatomy of the 
Batrachian Family PdobatUhr. By Fkank E. Beddard, 
M.A., F.R.S., Prosector to the Society. 

[Koeeived September 26, 1907. J 

(Text figs. 229-24(0 

Co> TE5 I b. 

(1) Introductory, p. 871. 

(2) Some Notes upon the Anatomy ot Mafttlophry* wonttnut, j». 872. 

( t) On X< nophrys and J*ptohrach itnn, p. 878. 

(0 Definition ot tin Family IMobatula, p 904. 

[ >) The Genera ot IVlobatida, p 905 
(61 Affiuitieaot the IMobatnle, p. 910, 


(1) J NTKODrtTOlU. 

In ,1 recent eommunioition t<> litis Swiety 1 1 dealt with a 
number of points in the anatomy of a Frog apparently identical 
with ( 'pmtnphryn*' nftbula ot Kchlegel (=Megaluph rt/s men a let auct.). 
1 was unable at tin* time to compute this frog with any other 
member ot the family IVlobutube, saw only Pelohnt*# yhvrev. 
Since then Kir E. Ra\ Lunkesfer has been so good as to entrust 
to me for stud\ one example each of Mtyalophry s* ttHutfttmi. Xetto- 
pftrtp* moatu'nht, and Leplohrftchmm hawltii. 1 am able, therefore, 
m the present communication to the Society, to express some 
opinions with regard to the family Pelobatnhe and the inter¬ 
relationship of some oi the genera or alleged genera belonging to 
that fnmih. The three genera with which 1 deal in this contri¬ 
bution were admitted as such h\ Mr. Boulengei in his * Catalogue 
of the Bat nichi \ Salientia ’ +, and ha\e been quite recently accepted 
(with the exception of XtHophry*) by Dr. Gndow in the volume 
of the * Cambridge Natural Huston ’ devoted to Reptiles and 
Amphibia J. Mr. Bonlenger himself, liowe\er. prey iouslv to the 
publication of the last-mentioned work, had expressed the new 
that it was impossible to retain liotli the genera Xenopftrys and 
ljfptohrachin>H , and therefore merged the former in the latter §. 
This alteration was due to the discovery of Mtgalophrps fetr, a 
frog showing the general structure of Lpptobmchunn. It was 
originally referred to Megalophn/s, partly at least on account of the 
projections of horny skin aliove the eyes, which an 1 met with in 
all of the previously known sjjecies of Megalophryx. Mr. Bonlenger 
did not, however, as i understand him, combine all the three 
genera with which 1 deal in the present paper, viz. Mryalophrys, 
Xenopkrys , and Leplobrachiitm, into one genus. But my own 
observations upon MegoJ^ophryn nasuta, to which I have referred, 

• P. Z. S. 1007, p. 324. t London, 1862, p. 443. 

1 Vol. viii. London, 1901, p. 161, 

§ Ann. Miift. Genova, ser. 2, iv. p. M2, vii. p. 750. 
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seem to me to rentier desirable a revision of the anatomical 
characters of these various genera and species of Pelobatida*. 
At present it would almost appear that Megahphrys namia is 
more different from Megalophrys montaim than the latter is from 
either Xenophryx or Leptobrach iv m . The external resemblance 
too between the last three—particularly between Megalophryft 
montana and Xenophrys nwnticolu— are quite as striking as the 
differences which all of them show to Megalophryx nasnta. 

(2) Some Notes rrox the Anatomy of 
Megalophio s mostaxa. 

So far as I am aware, our knowledge of the structure of this 
frog is at present confined to the external characters, to such 
osteologicnl characters as have l>een used for classifies tory purposes 
by Cope and Bouleuger, and to the sternum, which has been 
figured and described by Prof. Parker*. Quite recently the 
tadpole lias been reported upon by Mr. Laidlawt, who quotes an 
account by Prof. Max Weber. The tad]K>lc, with its curious 
funnel-shaped hood, has been figured hy I)r. (Sndow J. As to the 
adult frog, l lmve been able to compare its structure with 
its congener (or, I perhaps ought to say, alleged congener) 
Megalophryx ria.snta, on the anatomy of which 1 have lately 
contributed an account to this Society §. 

The specimen iqum which 1 report here was kindly placed in 
my hands by Sir E. Ray l^ankester from the stores of the Natural 
History Museum. It shows in mast respects the characters of 
the species as given by Mr. Bouleuger in his ‘ Catalogue of the 
Batrachia Salientia’J. 1 find, however, one rather iuq»ortttiit 
difference. Mr. Bouleuger uses the phrase ‘‘tympanum hidden ” 
as part of his generic definition of Megalophryx. This undoubtedly 
applies to M. n as ala as ] have been able to ascertain for 
myself. Subsequently ** Mr. Boulenger himself found a distinct 
tympanum in M. longipex. I have now' to record that the tym¬ 
panum is distinctly visible in 31. montana , where, how ever, it is 
decidedly more obvious when the animal is dry. It is 4 mm. in 
diameter and is distant from the eye twice its own diameter. 

Another rather salient difference l>etween the two species which 
is hardly apparent from Mr. Boulenger’s definition, concerns the 
tubercles of the body. I have no doubt that these may offer 
differences from individual to individual in Megalophryx mmtana ; 
but, as I have already pointed out, there are some reasons for 
believing that these tubercles do not differ much in different 
specimens of Megalophryx natnda : so that, in any case, they can 

* ‘ Monograph of the Shoulder-girdle/ Hay Society, I860, 
t “ The Frogs of the 1 Skeat ’ Expedition," F. Z. 8.1000, p. 890. 

1 ‘ Cambridge Natural History,’ Beptilea and Amphibians, p. 00. 
j 1VZ.S. 1007,^.324. I) P.442. 

t 1 have carefully re-examined my specimen and find the bareat indication bf the 
tympanum. 

•* F. Z. S. 1886, p. 860. 
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be contrasted in the two species, in Meyalophry* Montana they 
are much more numerous than in the other s]Hx*ios. On the head, 
however, I only found two, and this is not very different from 
the three tubercles found on the head of JA. naauta. On the 
hack and shies there are a considerable number in Megahtphryt * 
montatm. They are perhaps rather less conspicuous than those of 
M. naxata ; hut this is partly a matter of the smaller size of 
M. Montana. Furthermore they present the appearance of sessile 
barnacles, owing to their variegated colour and radially arranged 
grooves; this, however, is possibly merely a matter of shrinkage 
of the skin. 


$ J Mom in at Vituvra. 

The liver of this species is on the whole like that of M. naxuta. 
The right lobe is much the smaller, and the left lobe consists of 
two halves,of which the larger completely covers the moredorsnlly 
placed and smaller [Million, in Meyalopftryx Montana there is no 
distinct ring-like thickening, marking off the pyloric end of 
tin* stomach from the duodenum, such as occurs in . 1 /. naxnta and 
is there very pronounced. The alimentary viscera, however, do 
not vary greatly among the IVlobatida*. 

Certain features in the muscular anatomy of this Frog as com¬ 
pared with its alleged congener are dealt with in the ensuing 
section of the present pn]**r, where they are more conveniently 
treated of. Broadly shaking, M*>yalophryx Montana agrees with 
M, nasnta in those peculiarities of myology which 1 have already 
pointed out as differentiating Megalojtkryx from Ran a *. 


§ Lanya. 

The lungs of this sjiecies are interring from more than one 
point of view', in describing those organs in Mtyalophrys namtn 
I j jointed out that this Frog differs from Ran a by the fact that 
the right lung is attached to the liver ami the membrane bearing 
the bile-ducts ike., by a ligament which extends much further 
down the lung than it does in Rana. A portion of the lung, 
however, towards the free tip is not attached by a. part of this 
ligament, which ceases at some little distance from the tip. 
Meyalopkryft Montana nIiows » condition of the pulmonary ligament 
which is an exaggeration of the conditions found in JA. nasuta. 
The pulmonary ligament in fact extends to the very end of the 
lung. Moreover, as in if. narnta, there are two ligaments, of 
which one is attached as mentioned while the other is fixed to 
the dorsal body-wall. At their insertion on to the lung these 
two ligaments are continuous at one point. It follows, therefore, 
that a part at least of the lung is hidden away in a chamber of 
the cmlom which is cut off from the general ccelom of the abdo¬ 
minal cavity. This is obviously a step in the direction of the^ 


* P, Z. S. 1907, p. m. 
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complete enclosure of the respiratory organs in their own cudomic 
chamber. 


§ Shoulder-girdle . 

The shoulder-girdle of my example of Megalophrys montana 
agrees generally with W. K. Parker’s * figure of the same. But 
there are differences to be recorded. The right coracoids overlap 
the left considerably more than they are represented to do in 
Parker’s figure, and more than is the case with Megalophrys 
nasuta according to my own observations. The thin edge of the 
cartilage in question quite covers the pectoral muscles of the 
left side at their origin, which can he seen through the thin 
transparent bla.de of cartilage. The omosternum may he, perhaps, 
rather larger than Prof. Parker has figured, hut it is distinctly 
more rudimentary than in Megalophrys nasuta , where it is calcified 
and has a more distinctly AVma-like form. However, slips of the 
muscular system of the shoulder are attached even to this tlat and 
very thin omosternum in Megalophrys montana. 

The sternum of the example of Megalophrys montana which J 
have examined does not agree* in every detail with the figure by 
Parker of the same species. The bony style of which the sternum 
mainly consists is a much more slender style in my example than 
would be surmised by an inspection of Prof. Parker s figure. 1 
find that the measurements of this part of the sternal apparatus 
are as follows:—The total length of the stylo is 13 mm. The 
diameter at the front end is 4 mm.; in the narrowest part of the 
style it is loss than 1 mm. in breadth. The end of the sternum, 
where it terminates in a. cartilaginous u epiphysis,” is about 1,] mm. 
in diameter. It is clear from Prof. Parker’s figure* that the 
sternum of his example was distinctly different and stouter and 
shorter than my specimen. Still, on the whole then* is plainly a 
substantial agreement. The cartilaginous end of the sternum is 
not at all rounded in my example. It ends squarely, and is of no 
greater diameter than the bony part immediately preceding it. 
There is absolutely no approach to the rounded cheesecu tier-like 
end of the sternum, as it is portrayed in Prof. Parker’s figure. 
In all of these points the present species differs markedly from 
Megalophrys nasuta. 

The proportions of this part of the skeleton are, moreover, 
rather different in the two Frogs. The length of the sternum in 
Megalophrys montana has been mentioned. As the frog itself 
measures 72 mm. from the tip of the snout to the vent, the length 
of the sternum is very nearly one-sixth of that length. On the 
other hand, in Megalophrys nasuta, which measured at least 
13f> mm. in length, the sternum proper had a length of 36 mm. 
from end to end. The proportion is here obviously rather different. 
The sternum is plainly shorter and more like a quarter of the 
total body-length. As to the sternum itself, in Megalophrys 

* ‘ Monograph of the Shoulder-girdle/ Bay 8oc. 1809, pi. vi, %. 8* On p. 78 ho 
ways that “ the left, normally, overlaps the right 11 (italics mine). 
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nasuta I have already described its general characters. The 
proportions of the length to the breadth of the bony shaft in its 
narrowest region do not appear to differ greatly from those of 
M. 7 Montana. The diameter was rather more than 1 mm., perhaps 
1.} mm., about a twenty-fourth part therefore of the length. 
This is not widely different from the proportions exhibited by 
M. Montana. 


§ Hyoul and its Musculature. 

I reserve for later discussion * certain facts relative to the hyoid 
cartilages and the muscles attached thereto. In this place the 
differences between the two Frogs assigned both of them to the 
genus Meyalophrys will l>e considered. In examining the hyoid 
cartilages one obvious difference will be seen to distinguish the 
present sjiecies from Meyalophrys nasnta. In the latter (cf. the 
figure illustrating my paper upon that Pelohatid +) the two pro- 
cess ns anterior?* of the hotly of the hyoid run antei iorly on the 
whole jNirallel to each other, with but a slight inclination towards 
the middle line, /. a. towards each other. Their extremities are 
in fact separated by quite 9 or 10 mm. across the middle line of 
the throat. In Meyalophrys Montana the processes in question, 
as in Pelohates and Pelodytes incline greatly towards each other 
ami are finally only separated by the spice of 1 nun. or hut 
slightly more. 

§ (Esophageal Portion of the Transver sails Mnsclr. 

This muscle is quite as conspicuously developed in Megalophrys 
m jutmia (text-fig. 233, p. 88b) as it is in M. nmuta. But there 
are certain differences in detail lietween these two species. 
Anteriorly at the septum defining the abdominal cavity (the 
cerv ical a}K>neurosis) its fibres lie side by side with those of the 
obliqmts ex term is, and no line of division can lie detected between 
the two muscles. Continuing on an imaginary line from the 
point where the two muscles are really distinct, it would appear 
that the tnu is vernal is is only inserted upon the oesophagus and 
is not connected with the cervical aponeurosis or the lungs at 
their root. The oviduct runs across it; hut I cannot find that 
any of its fibres are deflected into the membrane supporting that 
tube. The muscle is pretty stout and fairly thick. Crossing 
the anterior end of the pelvis, and of course the ilio-coecygeal 
muscle aidsing therefrom, not far from its anterior end, as shown 
in the accompanying figure (text-fig. 233, p. 88t>), the fibres of the 
trails versa lis gather themselves together to form a thicker tract of 
the muscle like the laths in the handle of a fan. This is the 
origin of the muscle, and it passes lmck for a considerable distance 
completely free of the ilium, to be finally attached away from that 

* J»/WV, p. 892. t P. Z. S. 1007. p. Ml, text-fig. 07. 

X Sew %*. by Botilenger in * TiuIIom Batraehi* of Eurojw/ mid Hide wood, P. Z. S. 
1897, pi. xxxv. 

Pace. Zool. Son.—1907, No. LIX. 59 
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bone for a long way behind its anterior extromity. This 
appears to be the only origin of the oesoplmgeal muscle ; it 1ms no 
connection whatever with the transverse processes of any vertebra* 
anterior to the ilium, so far as I have been able to ascertain. In 
re-examining Megalophrys nmuta for purposes of comparison with 
the present species, I find that my description is correct, but not 
sufficiently detailed for purposes of accurate comparison with the 

Text-fig. ‘229. 





Left ilium and adjacent musculature of Megalophrjf* nnsaia from the ventral 
surface. The ilio-eoccyge&l muscle (to the left of thi* figure) is cut, across 
obliquely. 

a. Obliqnus muscle, b, (Esophageal muscle, c. Lon^ muscle of ilio-lumhar 
complex. 

muscle of Megalophrys Montana. In Megalophrys nmuta the 
transversalis muscle of the oesophagus arises from the pubis, as I 
have already stated. The exact mode of connection is shown in 
the figure annexed hereto (text-fig. 229), and will be seen to be 
not very different from that of Megalophrys Montana . 

The muscles in question are represented from the ventral 
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surface. The ilio-coccygenl is cut across oblhjuely. The ilium 
is seen clearly, and to the outside of it/ runs the narrow muscle 
belonging to the ilio-lumbar complex which 1 have had occa¬ 
sion to describe as probably characteristic of the Pelobatida\ 
Outside of this again is seen the brornl and tliin transversal is 
muscle with its cut edge divided across its fibres, i. e. parallel to 
the long axis of the laxly of the frog. Outside this, again, is the 
oblapms muscle. It. will }>e seen that the transversal is is not fan¬ 
shaped and that its fibres are nowhere collected into a thick 
bundle as in Metjulophrya Montana. On the contrary, the muscle 
obviously ends in a series of dictations near to the end of the 
oblicpms fibres, and these an* connected with the* pubis only in¬ 
directly by the tendinous aponeurosis represented in the drawing 
referred to (text-fig. 229). The insertion of the transversal is on to 
the aponeurosis is a very long one: it reaches, in fact, a little way 
anteriorly to the pubis and back nearly as far as the symphysis. 

In both species therefore the attachment of the transversalis 
muscle lies outside of the long ilio lumbar muscle which, I may 
take thi^ opportunity of rental king, is just, as well developed in 
.\f*>(/<(Io/thi’>/s Montana as it is in M. nasata. Nor is there, so far 
as 1 could see, any attachment to any vertebra* comparable to the 
»*<jui\alent of this muscle in liana. ('rratuplu'i/*, Ae. In fact, in 
Mfi/afopltrif* the transv ersalis seems to ha\e preserved a primithe 
arrangement as one of the covering sheets of the body unconmcted 
directly (only through aponeurosis) with any lxmes. A further 
specialisation of this muscular sheet would lead to the conditions 
observable in liana «fcc. on the one hand, and in /7/wand Xrnopos 
on the other. Then* are in fact no reasons that I can detect from 
an examination of the transversalis and neighbouring muscles 
m Mi'tjalaphry* nomtana, for separating it widely from its supjxjsed 
congener Me<jalophrys nasata. 

The following is a tabular statement of the differences existing 
between the two sj>ecies. The resemblances I shall jaunt out 
later, when considering the allied forms Xrnophrys and Lepto - 
fti'aohhun. 


Met/1 tloplny* hush fa. 

(1) T>inpamim invisible. 

(2) Palpebral process \cry laiw; 

41 nohe-lenf'* present. 

(!\) Conical tubercles on baric only three. 

(4) Index linger considerably longer 

than second. 

(5) Vomerine teeth between choaine. 

(fl) Omonterimm less rudimentary. 

Sternum one fourth body-length, 
with large posterior cartilaginous 
epiphysis. 

(7) Vertebra* procodou*. 

(8) Sacral vertebra completely fused 

with coccyx. 

(9) Anterior processes? of hyoid parallel. 


Met/nlopfnys m out ana. 

Tunpanmu quite distinct. 

PaliK'bml precedes mhuII ; “ nose-leaf u 
rarely piesent. 

Conical tuWrclex numerous. 

Index fingt*r only just longer than 
second. 

Vomerine teeth behind ehoamti. 

Omosternum more rudimentary. Ster¬ 
num one third body-length, with 
small posterior cartilaginous epi¬ 
physis. 

Vertebra* opisthocadous *. 

Sacral vertebra articulating with adjoin¬ 
ing coccyx. 

Anterior processes of hyoid convergent. 


* I have verified these facts in the case of the specimen described here. 

59 * 
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(3) On Xenophrys and Le promt a aim r M. 

Of these two genera I have examined, as already mentioned, 
the species Xenophrys monticola and Leptobrachium hassellil. The 
external characters of l>oth are described in some detail by 
Mr. Boulenger in his ‘ Catalogue/ and later in the ‘ Fauna, of 
British India/ 1891, and 1 have identified upon my sjrecimens 
every characteristic mentioned by him. There are, however, a 
few—very few—niinutia 1 with which he does not deal. As already 
mentioned, the external resomhlances between Megalophrys mon- 
tana and Xenophrys monticola are very close. The interorbital 
region is, however, distinctly more concave in the Megalophrys 
than in the representatives of the two other genera. M r. Boulenger 
has remarked the large triangular mark between the eyes (which 
does not exist in Leptobrachinm hasseltii) in Megalophrys Montana 
and Xenophrys monticola. I may add that this has a straight 
anterior margin in the latter species, but is deeply concave in 
Megalophrys . The “ V-shaped linear raised fold on the nape ” is 
very plain in Xenophr)fS monticola ; but that species lias also and 
Mr. Boulenger* does not mention this—on each side a lateral 
longitudinal fold, exactly as in Megalophrys Montana. In the 
latter species the equivalent of the V-shaped glandular fold is 
accurately transverse +. But there is in these folds a close likeness 
between the two species referred to, and they are totally absent in 
Leptobrachium hasseltii, I have observed another minute feature 
in which iny species of Megalophrys and Xenophrys agree to differ 
from the species of Leptobrachinm which I have studied : in the 
last-mentioned frog the gape of the mouth only just reaches the 
anterior margin of the tympanum; in the other two it extends 
rather beyond this point. The example of Xenophrys monticola 
which I have examined and described does not, it would appear, 
quite agree with those examined by Boulenger at the time when 
he drew up his ‘Catalogued He writes under the generic defini¬ 
tion of Xenophrys : “Tympanum scarcely distinct/’ and again, 
under the specific description of Xenophrys monticola : “tym¬ 
panum slightly distinct, vertically oval, about two thirds the width 
of the eye.” In my example the tympanum was particularly 
distinct owing to its enclosure within a very strongly marked 
raised rim continuous alrove with the fold leading from the eye to 
the shoulder. Another feature of likeness between Megalophrys 
montana and Xenophrys monticola is in the metatarsal tubercle. 
Boulenger correctly states of both species that this tubercle is 
indistinct. This statement may bo amplifiod bv noting the addi¬ 
tional fact that the metatarsal tubercle has the same elongate 
oval form and comparatively large size in both of these frogs, 
which is very different from the small and prominent and nearly 
round tubercle of Leptobrachinm hasseltii. 

An external character to which but little attention lias been 

* Dr. Anderson (P. 25. 8,1871, p» SOI) Appears to have noticed It. 

' t U is, however, V-sbitped in Megalophrys longipes (P. %. 8* 1885, p. 850). 
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paid is a patch of glands upon the thigh *. These are really not 
clear until the skin has been removed from the subjacent muscles 

Text-fig. 230. 



A. The thi^li (upper figure) anil detach'd fragment of skin nmre highly magnified 
(lower figure) <*t Xvaoitkrjt* mvtUtrola* to show' the “thigh-gland." la the 
upper figure the gland is shown as a large white patch with a few isolated 
and scattered gland* near it. In the lower figure the composition t the gland 
from a munl>er of aggregated simple glands is shown. It is here seen from 
the lower surface.- H. Corresponding parts of Meyctlophrys w asuta of the 
same proportional size. 


and then inspected upon its lower surface. That is to say, the 
individual glands art* not clear, for the patch as a whole is marked 


* Mr. Boulenger, in his more recent definition of Xenophrys monticola (lieptilia 
and Batmcliia in ‘ The Fauna of British India/ 1800, p. 610), does not refer to the 
gland-patch on each thigh. 
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by its white colour contrasting with the surrounding brown in¬ 
tegument. There are also scattered glands upon the thigh and 
elsewhere ; but. only this one large patch which lies on the dorsal 
surface near to the posterior border of the thigh. In Xenophrys 
monticola this aggregation is 7 nun. in length and is at about the 
middle of the length of the thigh. In Leptobrach in m hasseltii 
the patch is nearer to the knee and of about the same relative 
size. In both species of Megalophrys the gland-patch is present, 
but it would be easily overlooked if the skin were only examined 
from the outside; for it is considerably smaller both actually 
ami relatively than in the last two genera. It lies not far from 
the middle of the length of the thigh. These differences of size 
may of course be sexual. 1 could not find any such patch in 
Pelobates . 


§ Abdominal Viscera. 

The liver in Xenophrys differs from that of both species of 
Megalophrys in the greater extension backwards of the larger left 
lobe. This lobe almost conceals the junction of the stomach with 
the duodenum. Its posterior margin is deft into three conical 
processes; the left lobe is. as usual, subdivided into two 1o1h*s, of 
which the smaller and distinctly bifid lobe is completely hidden b> 
the larger and superficial subdivision of the lobe. It is not com¬ 
pletely hidden in Megalophrys vasntu, and apparently not in 
M. Montana, though hen* what appears to lx* a fusion between 
the two subdivisions of the left lobe* somewhat masks their rela¬ 
tions. The gall-bladder is not entirely concealed by the right, lobe 
of the liver in Xenophrys monticola. 

In Le.ptobraehiam hassdtii the liver is a little different from 
that of Xenophrys monticola . In the first place it does not extend 
nearly so far back over the stomach, and is thus more like Mega¬ 
lophrys . It also differs greatly from the In or of Xenophrys in 
the approximately equal points to which the two lobes extend 
posteriorly; this seems to be largely due to the greater size (as 
compared with other genera) of the right lobe which completely 
covers and conceals the gall-bladder. Furthermore, the two sub¬ 
divisions of the (larger) left lobe barely overlap and the lower loin* 
is thus practically fully exposed. This is an exaggeration of what 
is met with in Megalophrys nasuta. 

The pancreas of Xenophrys monticola agrees pretty closely with 
that of Leptobrachium and of Megalophrys as recently described by 
myself 111 . I should mention that in these genera a slender branch 
of the pancreas lies in the fold of mesentery which connects the 
stomach and duodenum. In neither Xenophrys nor Leptobrach twin 
could I detect any marked division between the stomach and 
duodenum, such as is found in Megalophrys nasnta. 


* p. z, s. 1907, p. m. 
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§ Langs, 

The suspension of the lungs in Xenophrys montieUa is more 
like what is found in Meyalophrys nmnta than in M. montana. 
On the right side, the lung is attached to the liver by a membrane 
which extends fully halfway down the lung and ends upon the 
vena cava at its entry into the liver, being attached also of course 
to the liver anteriorly to this point. There is also a membrane 
binding the lung to the dorsal median line and arisdng from the 
lung in common with the pul mo-hepatic ligament. The corre¬ 
sponding ligament on the left side of the lnxly has a line of attach¬ 
ment of the same lengt h to the left lung. Leptohrachinm hasseltii 
agrees rather with Meyalophrys montana than with the oilier types. 
For the pulmo-hepntie ligament of the right side is attached to a 
point further hack along the vena cava than in Xenophrys , and 
almost, if not quite, to the end of the lung. In Pelohates the 
lung is attached hv a well-developal pulmo-hopntic ligament, 
which howe\cris not longer than in Xenophrys. 

§ ( *ro-ye n ila l Organs, 

The kidneys both of Xenophrys and Leptohrachinm are smooth 
glands very much like those of liana. 1 emphasise this fact 
because the kidneys of Meyalophrys nasota, which I did not 
describe in my account of the anatomy of that Frog, are very 
different in appearance from those of its allies. And, J may take 
this opportunity of stating, the kidneys of Meyalophrys montana 
are on the whole like those of its congener. In both these sjieeies 
in fact, the kidney is broken up into three or four large, almost 
disconnected lolies, and the general appearance of the organ there¬ 
fore contrasts very much with that of the kidneys of Xenophrys 
and Leptohrachunn , which are flat and smooth with an even 
surface. 

The Xenophrys which J studied was a fully adult male, that is 
to say, the testes measured respectively 11*5 (right) and 9 (left) 
mm. The right kidney jMJSsessed four vasa efferentia, forming no 
rete; two of them bifurcated liefore reaching the kidney. In an 
adult Pelohates fnxens each testis lmtl six vasa efferentia. It has 
been recorded that the male Pelohates fnsens lias no vesieula 
seminal is. This structure is also absent from the ureter of 
Xenophrys m out kola . It is known that the fat-bodies vary con¬ 
siderably in their degree of development in males of Nana. They 
were very greatly developed in the male Pelohates just referred to. 
In the Xenophrys , however, they were most feeble; there were 
only three dictations on the right side (and I think the same 
number on the left) which w ere not attached to the anterior end of 
the kidney, but to the membrane attaching it to the postcaval vein. 
In Leptohrachinm the genitalia were immature. The fat-bodice 
had many digitatiom. The mesoarium w as partly attached to the 
dilated end of the oviduct, as I have described in Meyalophrys 
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nasnta. I am uncertain whether a definite diverticulum of 
the expanded termination of the oviduct exists; there was, how¬ 
ever, th,e appearance of such, accentuated doubtless and indeed 
perhaps caused by the taut condition of the ligament in question. 

§ Ventral Musculature. 

The ventral musculature of Xenophrys differs from both that of 
liana and that of Afeyalophrys nasnta . The general disposition 
of the muscles, exposed by the removal of the skin of the ventral 


Text-fig. 231. 

CL 



Ventral musculature of Xenophryg monticola, 

«* Submentalis muscle, h. Submax il laris. c, Subbyoideun. d. Posterior 
septum of lymph-sac lying nj>on the pectoral it* muscle. 

surface, will be rendered plain by the accompanying figui*e (text- 
fig. 231). The abdominal portion of the pectoralis seems to be 
precisely as in Rana and Mec/alopkrys. It is of considerable eke 
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much larger than in Leptobrachiani (to be described presently), 
and arises from the second tendinous intersection id’ the rectus 
abdominis, and from the fascia covering that muscle for some way 
anterior to that point. The pectoralis anterior (or pars epicorac- 
oidalis) arises as usual from the surface of the coracoid cartilage. 
In front lies the pars episternalisof the deltoid, which also receives 
fibres from the small omosternum ; nothing superficial can be 
possibly distinguished as a separate sterno-radial is such as is 
found in liana . The pectoralis posterior (or pars sterna Us) is 
more like that of liana than it is like that of Meynfophrys nasnla , 
for it extends in its origin down the whole of the In my shaft of 
the sternum up to the expanded xiphoid plate, which line of origin 
is of about the same length a.s that of the |>ectoralis anterior. 
In Mtajithtphrtf* nasuta this muscle does not reach in its line 
of origin beyond the expanded anterior end of the bony sternum. 
With regard to these muscles T have also examined Megalnphryft 
Montana, though they were much hardened and stuck together 
and thus difficult to discriminate. ] believe, lion ever, that 1 am 
able to assert that this species presents characters which are 
intermediate between the two extremes already referred to. For 
the origin of the pectoralis posterior extends some way down the* 
bony style of the sternum, in fact for alxuit. half its length. 

1 could tind no pectoralis cutaneus in Xniophryft M<>nticoln y and 
in this the frog agrees with Mtajnlophrys nasuta, The septum 
dividing the abdominal 1\mph-sjiace from the pectoral was plain 
enough ; but it was nowhere invaded by or connected with slips 
of muscle arising from or near the pectoralis nbdominalis. 

The considerable extension backwards of the sternum in Xeno- 
phrtjH a** in Mtnjalophnjs reduces the posterior (/.#'. poststernal) 
region of the lectus abdominis muscle. Jn Xmophrys want leal a 
the third intermuscular septum of the rectus abdominis lies on a 
level with the end of the xiphoid cartilage of the sternum, there 
being thus only three segments of this muscle lying behind the 
sternum. 

The throat region of Xennphrys inonlieofet agrees more closely 
with the corresponding region in liana than in the, in other 
respects, more nearly allied Meyalophrys, The proportions 
between the submaxillaris, the suhhyoideus, and the submentalis 
appear to me to lie exactly as lias been figured in liana esc ale nt a. 
I mav mention that the suhhyoideus of both Mrgulophrys n as at a * 
and M. Montana is relatively a much larger muscle. Furthermore, 
the median raphe between the two halves of the submaxillaiis 
and suhhyoideus is a mere streak. 

The ventral musculature of heptobmehinm hmsdtii presents 
considerable differences from that of its ally Xenophrys monticola, 
and is in more than one resjiect much more like that of Megalo- 
phrys, It differs, however, from all these frogs in two very salient 
points which are visible when the ventral integument is reflected. 


* P. Z . 8.1907, p. 340. 
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The shortness of the sternum considered relatively to the length 
of the sternum in other genera results in a much longer post- 
sternal rectus abdominis, while the pectornlis appears to be slioit, 
again relatively speaking. The second point of difference concerns 
the course of the sheet of membranous tissue which separates tin* 
abdominal from the pectoral lymph-space. In Xenojfhrya and in 
Megulophryx vasuta this is almost transverse to the longitudinal 
axis of the body, being slightly convex anteriorly; it hardly 
readies the pectoralis abdominis. In Leptobrachium, on the other 
hand, the attachment of this membrane is V-shaped with the apex 
of the V directed anteriorly; it passes over the pectoralis 
abdominis to near the middle of which it is attached. 


Text-fig. 2.*12. 



Ventral muHCulutnre of Loptobrarhitm hassettii, 

Lettering »* in text-fig. 231. 

However, in this genus, as in those already treated of, there 
appears to be no pectoralis cutaneus. The pectoralis anterior 
seems to be exactly like that of Xenophrys , and I could detect no 
trace of a separate stemoradialis muscle. The pectoralis posterior, 
on the other hand, is not like that of Xenophrys* For it arises 
along a line which extends halfway down the bony style of the 
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sternum, a ml thus more closely resembles the same muscle in 
Alegalophrys montana. 

Tim throat musculature of Leptobrachiimi (text-fig. 232) does 
not agree entirely with that of either of the other two genera of 
Pelobtitida* with which I am concerned in the present communi¬ 
cation. i have already pointed out that in the two species of 
Meyalophrys (at any rate as commonly held) the stibhyoideus is 
a large muscle as compared with the submaxillaris. The sub 
hyoideus in Leptobrachiimi has exactly the same charade**. 
Furthermore, this sjiecios, i. e. Lrptohrachivm hasseltii, shows a 
likeness to Meyalophrys nasata in the submaxillaris. J have 
already j minted out that in XenojJirys tnonticola a mere seam 
separates in the middle line of the throat the two halves of the 
muscle. On the other hand, m both Leptobrachitmi hassfltil and 
J Iryalophryn nasata this seam is expanded into a widish tendinous 
sheet. Megatophrys Montana apjH»ars to agree with its congeners 
in this point. Leptobrachitmi , however, does not agree with 
Megahgihrys in the arrangement of the snbmentalis muscle. 
In the former genus, and in both species, the snbmentalis is com¬ 
pletely concealed by the fibres of the submaxillaris, the median 
tendinous interval ceasing some way behind the mandibular 
sympb\sis. The fibres of the submaxillaris have to l>e cut before 
tlu* snbmentalis can be seen. The arrangement in both Leptu- 
brachiam and Xenophrys is different from this, anti they agree 
entirely with each other. The snbmentalis is quite distinct 
anteriorly near to the symphysis of the lower jaws, not being 
concealed by muscular fibres of the submaxillaris. The greater 
part of tin* snbmentalis is thus visible; but not its insertions on 
to each mandible. Moreover, a distinct tendinous seam on each 
side is seen to divide its fibres from those of the submaxillaris. 
The two tendinous scams meet t.»> form the median tendinous 
interval between the right and left halves of the submaxillaris. 

So far, therefore, as concerns the superficial muscles of the 
ventral surface, Leptobrachiimi and Megalophrys art* more nearly 
allied than cither of them is to Xenophrys . The two former 
agree in (1) the reduced posterior ]>eetoralis, (2) the distinctness 
ami relatively large size of the subhyoideus, (3) the considerable 
tendinous interval between the right and left halves of the sub- 
maxillaris. On the other hand, leptobrachiimi and Xenophrys 
are alike in the relations of the snbmentalis to the submaxillaris. 

It is interesting to compare the Eastern genera, Megalophrys , 
Xenophrys , and Lepiohrachhim, with the essentially European 
Pdobales *. The comparison shows an extraordinary uniformity, 
so far 1 as the muscular peculiarities already dealt w ith are con¬ 
cerned, between Pdobales f uncus and Xenophrys monticola . The 
pectoralis muscle is identical by reason of the large size of the 
pectoral is posterior, which extends as far back in its origin as to the 
posterior end of the bony style of the sternum. The muscles on 
the floor of the mouth are also identical in the two genera. It is 
difficult to draw any boundar} r line between the submaxillaris 
* This genu* only extends eastward as far as Asia Minor and Syria. 
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ami the subhyoideus, such as is very obvious in the other two 
Oriental genera. A fine tendinous seam divides the right and 
left half of the submaxillaris. This seam also in Pelohates , as 
in Xeaophrys , bifurcates anteriorly and partitions off the sub- 
mentalis from the submaxillaris, which is therefore not covered 
by the latter as it is in Megalophrys . 

§ The Transrersalis Muscle to (Esophagus, 

This muscle in its large size, place of origin, and insertion, is 
apparently peculiar to the Pelobatnhe. It becomes theivfore of 
very great importance to ascertain its relations in the genera 

Text-fig. 233. 


m 


(Esophageal muscle and neighbouring structures in Megalophrt/s Montana. 

m. 1 he (esophageal muscle at first separate but towards the centre of the figure 
indistinguishable from the obiujuUH extern us winch lies uWe it; its 
posterior attachment to the (esophagus is seen to owrltc the sacral vertebra, 
which latter is seen to he tree from the ensuing coccyx, od. Oviduct. 
<x. (Lsophagus. 

Xeaophrys and Leptobrachintn. In Xenophry* the muscle is very 
obvious, and without further dissection appears to be precisely as 
in the genus Megalophrys. It occupies the anterior half of the 
abdominal cavity and has a curved, somewhat excavated posterior 
l»order a little in front of the kidney. It seems distinctly thinner 
m proportion than the same muscle in Megdophryg montanu 
(text-fig. 233), a conclusion which I arrive with greater con¬ 
fidence, since the two frogs were of the same size. I can see 
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no features in the corresponding muscle in fcptobraehium which 
necessitate a particular description of that type. I may take this 
opportunity of remarking that the pelvic muscles in this region 
(long strip of ilio-him fair, ilio-coccygeal, Arc.) are in Xenophrys 
and Leptohrach 'unn as in Metjalophrys. 

§ Mitarulfftnre of the Thigh. 

In comparing the thigh-muscles of the several genera of Pelo- 
batida* which J describe in the present communication, 1 have used 

Text-fig. 234. 



Thigh-muscles of Mmia * 051 tlie inside of the thigh. 

tt. Vastus interims. b. Adductor longus. e. Sartorius. d. Adductor brevis. 
0 . Adductor magims. f. Rectus interims major. <j> Rectus interims minor. 
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the conditions obtaining in liana gappyi as a basis of comparison. 
In using the same species for a comparison with Pipa 1 regret to 
lind that 1 have made an error as to Han't gappyi in a paper 
communicated to this Society some twelve years since*. There 
are six muscles visible (text-fig. 234) when the skin is removed 
from the inside of the thigh. These are precisely as figured in 


Text-fig. 235. 

b 



Thigh-imiMd^s of Xeno^hri/* monticolo on indd»* of thuh* 

it Vastus interim*. b,c, rt. Adductors. c, f. Sartoriu* or *au. and semi ten dinonus. 
//, It. Recti intend (or gracilis). ». Semimembranosus. 

barker’s work upon the Frog f, except for the fact tliat in Hanu 
gappyl the adductor brevis lies between the heads of the sartorius 
and the adductor magnus, instead of between the latter and the 
rectus interims major, as figured in H, esc t dent a. When this is 

* I\ Z. S. 1895, p. 837. 

t Engl. Tnuial. by Haulam, Oxford, 1889, p. 98, tig. 81. 
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compared with Xenophry* monticoia .some differences are seen. 
The inner side of the thigh of the latter s]>ecies is roprasented in 
the accompanying figure (text-fig. 23o) and there is no doubt 
about the identification of the three adductors, the two recti 
interni and the vastus interims. This leaves for identification 
the two muscles which 1 have lettered /” and “ e.f," The two 
heads of origin are plainly seen in the ease of the latter muscle, 
while the insertion only of •• i'' is visible. The latter muscle 
*eems to be without doubt the semimembranosus, which in the 
case of Ilfma does not appear upon the inside of the thigh at all 
hut is quite restricted to the dorsal aspect. It is not without 
interest to note that in this appearance of the semi mem hranosus 
upon the inner surface* of the thigh, Xt-nophrys agrees with 
Pipn* hut not with the Aglassail Xmopaaf. There remains 
now' the muscle **«./’.” This has two heads of origin, of which the 
posterior is much the smaller and soon joins the anterior head. 
The superficial position of the muscle and the fact that it is 
inserted onto the knee superficially to (/. e. ventmllv to) the in¬ 
sertion of the recti interni, would seem to argue 1 he identity of 
this muscle with the sariorius of liana, from which it would in 
that case only differ by its two heads and its more }>osterior 
origin, and consequently different position in relation to the 
other muscles of the thigh. On the other hand, tin* two muscles 
end in a well-umrkod and longish strap-shaped tendon and are 
totally indistinguishable for some distance in front of their 
tendinous ending, which would tit in well with the view' that we 
have here, as in 1lana % a double-headed semitendinosus with a 
slight 1) different origin and insertion from that muscle in liana. 
An obvious third view is to regard the two-headed muscle as 
actually composed of two muscles which are in course of fusion or 
of separation, and to compare them with both the sartorius and 
the semi tend inosus of liana . A consideration of the arrange¬ 
ment of these muscles within the family Pelobntida* offers no 
clue to the determination of the homologies. For the genera 
which 1 have dissected agree with Xenophrys. 

I have already described the muscles in question in Meyalophrys 
natmla w here they are practically the same as in Xenophrys 
except for the additional and slight complication caused by the 
presence of an additional bead to the posterior of the two muscles. 
Meyalophrys Montana is like Xenophrys , and Leptobraehium 
hmseltii only differs very slightly, this difference consisting in 
a somewhat earlier fusion between the two muscles, whose 
homologies are under consideration. In Pelobates the differenti¬ 
ation of the two was even slighter. If, however, we consider the 
thigh-muscles in the Aglossa, it is possible, as 1 think, to arrive 
at a reasonable conclusion concerning these muscles in the Pelo- 
bafcidto. In Pipa § the same two muscles that are present in the 

• V. Z. S. 1895, p. 838, r. 4 t Ibid. p. 84$. fi*. 3. 

t I*. Z. S. 1907, p. m. 

§ P, 55. S, 1895, p, 838, woodcut, fig. 4, 3, 4. 
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Pelobatidte are present, and have the origin, course, and insertion 
as in Megalophrys , (fee. They are completely superficial and visible 
on the internal aspect of the thigh only. There is no deeper 
muscle which could correspond to the semitendinosus of liana. 
1 find on a dissection of another example of Pipa that the 
insertion of the muscles (at any rate in that individual) is a little 
different from my description of the same in the paper already 
referred to. The two muscles are free from each other at their 
origin and also for the greater part of their course and in this 
they differ from the corresponding muscles of the Peiobatuhe— 
but unite to form a common tendon which interposes itself 
between the two recti interni muscles (or gracilis), and is therefore 
inserted ventral of one and dorsal of the other. In spite of these 
differences, it is I think reasonable to assume that there is an 
homology between these muscles in Pipa and those which have 
just been described in the above-mentioned genera of the Polo- 
batida*. This resemblance is in itself an interesting faet, and is 
to lie added to those which I ha\o already referred to and shall 
have occasion to refer to later. 

My own observations upon the anatomy of Pipa and Xenopus 
and those subsecpiently published by Dr. Hide wood, which J have 
occasion to refer to several times in the course of the present 
communication, have certainly strengthened the opinion that 
there is a relationship between Pipa and Xenopus closer than 
that which ties either of these genera to any other genus*, and 
that the group Aglossa is fully justified. It is not unreasonable, 
therefore, to compare the thigli-muscles in the two. I have again 
dissected Xenopus in case any error might have crept into my 
former account of that Frog, and find that the facts relating to 
the musculature of the thigh are as I there stated them t. I 
believe, moreover, that my interpretation of the thigh-muscles of 
Xenopus was more correct than of those of Pipa. The sartor ins 
of Xe?iopus is largely fused with the semitendinosus, hut has a 
separate insertion. The loss of this and the reduction in size of 
the sartorius (from before backwards) would bring about a state 
of affairs such as exists in Pipa and the Pelobatida*, where the 
presumed sartorius is not only thinner but has a more posterior 
origin; the loss of the anterior portion of the muscle in Xenopus 
would obviously bring about such a result. These suggestions 
are of course based upon the supposition that there is likely to l>e 
a resemblance in the musculature of Xenopus and of Pipa. And 
in any case tho views which I have ventured to express seem to 
me to be the most probable ones. On general grounds one might 
perhaps be tempted to look for a closer likeness between the 
PelobatidrY and the Raniche than >>etween the Pelobatidte and the 
Aglossii; but the facta which have just been considered afford no 
basis for a comparison on these lines. Finally, as concerns the 
thigh-muscles, I may point out that the exposure of the insertion 

* Except of course Jfymenoch frits, the third genus of Airlom. 

f P. Z. S. im> p. 844. 
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of the semimembranosus on the ventral side of the thigh occurs 
in Megahphrys , Leptolvrachimn , and Pelobates as well as in 
Xenophrys. 

The various facts concerning the musculature of the hind limb 
in the Pelobatidie, which 1 have detailed in the foregoing pages, 
enable us to assign certain characters to that family as a whole, 
though the existing information upon the Anura generally does 
not allow at present of formulating a definition of the Pelobatidtc 
which shall differentiate them from other families, except possibly 
from the Itanida*. As opposed to tin,* Ranida*, the Pelobatidae, so 
far as we know them, are chameterised by -(1) the appearance of 
the* distal end of the semimeynhranosns (at its insertion) on the 
ventral surface of the thigh ; (2) the fusion of the sartor ms with 
the semitendinosus, if that is to say the homologies arrived at 
above an* allowed ; (.‘1) the fact that the semitendinosus is eithei 
a single muscle or, if composed of more than one part (as in 
Megulophrys nasuta), the two heads arise side by side and not at 
different levels as in Itana, and that this muscle is quite superficial 
and not concealed by the rectus intent us major or other muscles ; 
(4) the tendon of insertion of the rectus inter tins major runs 
dorsally of the tendon of insertion of the semitendinosus. 

$ Sternum. 

The sternums of Xenophrys and Leptohrachium are much like 
the sternums of Pelttbates* ami Megulophrys t. There are, 
however, differences of detail which are worth recording as an 
assistance towards the determination of the mutual jxtsition of 
the various forms of Pelolwitida* to which generic rank has been 
gi\en, and which are considered in the present contribution to 
the zoology of that family. 1 have already jxnnted out the great 
differences in the proportion of the body-length to the sternum in 
Megahphrys nasuta and Pelobates fmeus + and in the two species 
usually referred to the genus Megulophrys In Xenophrys 
monticola the total body-length from the tip of the snout to the 
vent was 08 mm.; from the anterior end of the omosternum to 
tin* extreme end of the sternum the length was 27 mm., and the 
true sternum measured 10 mm. In leptohrachium hasseltii the 
corresponding measurements were 55 mm., 18 mm., and 10 mm. 
It appeal^, therefore, that in Xenophrys the proj>ortions between 
these different lengths are not very different from those of 
Meyal&phrys nasuta ; that is to sa v, the body-length of Xenophrys : 
length of entire sternum : : 10:4, while in Megahphrys nasuta 
the proportions are 10 ; 4*5. Again, the body-length of Xenophrys : 
length of true sternum : : 10 : 2*5, and the corresponding pro¬ 
portions in Megalopdirys nasuta are 10 : 2*7. Of Leptohrachium 

* Of Boulanger, 4 Tailless Batrachia of Europe,* pt. i, p. 197, fig. 75. 

t XKeddard, P, Z. a 1907, p. 329. 

i Iff. ibid. p. e8t § 8*pn h P- 874. 

Pane. Zoon. Boo.—1907, No. LX. 


60 



892 MR. F. E. BEDDARD ON THE [Nor. 26, 

hasseltii the proportions of body-length to total sternal length 
(including omosternuin) are 10 : 3*2, and of body-length to length 
of true sternum 10 : 1*8. Megahphrys Montana clearly comes 
nearer to Leptobrachiam than to its congener or to Xenophrys, 
for the two sets of proportions are (in the order adopted) 10 : 3*5 
and 10 : 1*7. Translating these numbers into words, Xenophrys 
vionticola and Megalophrys nasuta fall into one group charac¬ 
terised by a long sternum, while Megalophrys montan a and 
Leptobrachi inn hasseltii agree with each other in possessing a 
short sternum. 

In Pelobates fuscas the body-length was 47 mm., the total length 
of the sternal region including the omosternum 10 mm., and the 
length of the true sternum 9 nun. The actual proportions are 
therefore, as treated above in the Oriental Pelohutidw, 10 : 3*4 
and 10 : 1*9. These numliers hardly fill up the gap between the 
Pelobatidte with a short sternum and those which possess a long 
sternum; they show that Pelobates is referable to the former 
group. 1 have already pointed out* that the form of the sternum 
proper differs in Megalophrys nasuta and .1/. 'Montana, especially 
in the form of the cartilaginous plate in which it ends posteriorly. 
Xenophrys and Leptobrachi am agree with each other and with 
Meyalophrys nasuta , Pelobates , <fce. in that the xiphisternum is a 
wiile cheosecutter-shaped cartilaginous plate, differing thus from 
that of Megahphrys Montana . in neither Xenophrys nor Lepto- 
brachium does the sternum extend so far as the end of the larger 
(left) lobe of the liver. 

In dissecting the sternal musculature of Xenophrys mcmticola 
I have noticed a sheet of stiff fibrous tissue which extends 
laterally along each side of the sternum and overlies the Nterno- 
hyoideus muscle. This is not an aponeurosis connected with 
that muscle or with any other muscle. The muscle is quite free 
from it and unconnected by any fibres. It seems to be an 
extension of the sternum itself laterally. It may indeed he 
regarded as morphologically part of the sternum ; and, if this 
suggestion is correct, it brings the sternum of this Pelobatid more 
into line with that of some other Batrachia Salientia. A broad 
expanded sternum is, for instance, a character of the Aglossa. 
This is not urged, of course, as necessary evidence of special 
affinity with the Aglossa; for other genera belonging to the 
Phaneroglossa have also a broader sternum than is typical among 
the Pelobatidfie. It is not, however, at variance with such a view 
which other facts referred to support. 

§ Hyoid Muscles and Cartilages . 

The relations of the rectus abdominis and the sternohyoideus 
in Xenophrys numticola are very unlike those of Kama and very 
like those of Megahphrys nasuta . When the pectoralis posterior 


* Supra, p, 874. 
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of liana (jffppf/i is out across and reflected, the sternohyoid is 
exposed from its origin from the xiphoid end of the sternum up 
to where it dips under the shoulder-girdle anteriorly to reach the 
hyoid. In Xntophryx (text-fig. 230) the disposition of this 
muscle is as in Meyalophryn namta , but with some slight dif¬ 
ferences of detail. When the pectoral is posterior is cut across 


Text-fig. 230. 



Sternum and adjacent nmftculuturo of JTtnophtys monticoh i. 

<i/ Kj*cmKmh 1 tract of rwctu* abdominw muncle attached by a tendon to border of 
coracoid, h. Scapular j>orti<m of oldhjims. p. Fee torn lis abdominalis cut 
acroHH anteriorly* r. Rectus abdomini«. it, Sternum. 


and reflected, the sternohyoid is in the same way brought into 
view. The sternal portion of it, i.that which arises from 
the xiphoid process of the sternum, runs anteriorly on each 
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side parallel to, and in contact with, the bony style of the sternum* 
Anteriorly dipping under the expanded anterior end of the 
sternum and joining the rest of the sternohyoideus, as in Mega- 
lophrys nasnta, it is covered by an aponeurosis inserted upon 
the latero-]x>sterior border of the expanded anterior end of the 
sternum. This here joins the sternal attachment of a portion of 
the rectus muscle, which muscle 1 have also referred to as occur¬ 
ring in Meyaluphrys. The attachment of this latter muscle is 
strongly tendinous in Xenophrys as it is in Megahphrys . The 
tendon of this muscle, though attached to the rhomboidal expan¬ 
sion of the sternum anteriorly by a stout tendon, is continued on 
by this tendon to the posterior border of the cartilaginous and 
expanded coracoid *. J have on a redissection of Meyalophrys 
ncmila ascertained that this is also the case with that Frog. The 
port.io omo-abdominalis of liana, which is also plainly to he seen 
in Xenophrys, and w T ith the same general relations that it has 
in liana , is not to be confused with the present muscle, which 
is, as I think, to be regarded as a specialised tract of the rectus 
abdominis, not represented (at any rate as a specialised muscle) 
in liana . The corresponding muscles in Leptolmtchinm hasseHii 
seem to show no differences from those of Xenophrys monticola, 
and there is thus in this region of the musculature an agreement 
among these Eastern Pelobatidce. 

I have been able to compare these several muscles which 
agree so exactly among the Oriental Pelobatida* with those of Pelo- 
batesfa sens, 1 tind that this species of Pelobatid agrees with its 
Eastern relatives and thus disagrees with liana. Peiobaies agrees 
more closely with Meyalophrys nasala than with Xenophrys 
montieola in that the sternal portion of the sternohyoid is not. 
inserted at all anteriorly upon the rhomboidal expansion of the 
sternum. It can be plainly seen to dip under this (/. e.. to pass 
above it dorsallv), and appears to be quite unconnected with 
it by any fibres at all, and there is no conspicuous aj>onemosis. 
The coracoidal insertion of the rectus is therefore much clearer 
than in Xenophrys , where its relations to the anterior end of 
the sternum are rather confused by the sternal insertion of the 
sternohyoideus. The tendon can he seen to pass through a 
tendinous sling, which runs from the external corner of the 
anterior end of the sternum to the surface of the rectus muscle 
just above it, to the posterior border of the coracoid. This is, as 
I have convinced myself, the actual arrangement in Xenophrys 
and Meyalophrys as well as in Peiobales. 

In describing the geniohyoidens muscle of liana esculenta, 
Dr. Haslam translates t as follows from Ecker's work upon the 
Frog:—This muscle on each side of the throat “ divides poste¬ 
riorly into two portions. One of these, the median, is inserted into 

* The principal attachment of the tendon is really to the coracoid. The attach* 
ment to the sternum is rather of a fibrous than a tendinous nature, as in Fehbatet. 

t ‘The Anatomy of the Frog,’ by Dr. Alexander Ecker. Transl, by George 
Haslam, M.1X, Oxford, 1889, p. 64. 
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the inner border of the posterior horn of the hyoid bone, and is 
here attached to a fascia which covers the m. hyoglossus from 
beneath. By the same fascia the muscles of opposite sides are 
connected in the space lie tween the two posterior cornuaJ quote 
this description in full in order to emphasise the differences which 
liana shows from all of the Pelohatida* examined by myself and 
described in the present paper. In Xeuaphry* nioat&ola, when 
tlie subinaxillaris and subhyoideus are cut and reflected, a thin 
and broad sheet, of muscle is seen to occupy the greater part of 
the area of the throat. This muscle is indistinguishable into two 
muscles; for, while in liana (and csctdenla as figured by 


Text-fig. 227. 



■Souk* of the hyoid muscle* of Meyatophri/a montrmx. On the right *ide the 
processu<s unterior of the banal cartilage of the hyoid 13 *een exposed; the 
corroapondimr cartilage on the left side (the right-hand of the drawing) k 
covered by the geniohyoid muscle, through which it appears dimly. 

a. Hyogloxftua, h, Sternohyoid, e, d t e. Subdivisions of po*t*rior petrohyoid; the 
large anterior petrohyoid is seen in front of c, f. Part of geniohyoid, 
y. Omohyoid, 

Ecker)a membranous median interval separates the right and left 
geniohyoid muscles, allowing the subjacent (L <?., dorsally lying) 
hyogloasus to be seen through this transparent fascia, the geuio- 
hyoideus in Xemphryn is indistinguishable anteriorly into two 
halves, the fascia being represented by muscle. There is then 
no view of the hyoglossus muscle until the geniohyoid is divided 
and reflected. Furthermore, when the muscle of each side 
bifurcates to permit of the passage of the sternohyoideus (as in 
Mam), the two inner portions form a continuous sheet of muscle 
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' which covers completely, anil has to be dissected away to reveal, 
the underlying hyoglossus. This same arrangement of the genio¬ 
hyoid is quite plain in Megalophrys montan a and in Leptobrachh* m 
hasseltii , and apparently in Megalophrys nasuta . 

The hyoglossus in Xenophrys is an extremely stout muscle, 
arising from the thyrohvals as usual. In cutting the muscle 
through longitudinally in that part of it which lies on the body of 
the hyoid, the muscle is seen to be separable into five superjacent 
layers very plainly distinct from each other. The muscle does not 
run so far forwards along the floor of the mouth as in liana, 
and enters the tongue nearer the middle of that organ, which 
is more attached to the floor of the mouth in the Pelobatidie 
than in many other Frogs. This greater adhesion of the tongue 
is perhaps connected with the spreading and greater extension of 
the geniohyoideus. In respect of these matters, Leptohrachhnn 
shows no particular differences that I could disco\er from 
Xenophrys . In Megalophrys montana (text-fig. 2d 7) the only 
difference appeared to me to l>e the much more marked subdivision 
of the hyoglossus into rope-like strands at an earlier period titan 
in the other genera. It is important to notice that as regards the 
two hyoidean muscles that have been already dealt with, PvUtbaies 
entirely agrees w ith its Oriental allies. In dissecting the monies 
above described in the several species of Pelobatida*. certain 
differences are obvious in the point at which the hyoglossus dis¬ 
appears anteriorly into the tongue from the floor of the mouth. 

In some species this point is more anterior in position, in others 
more posterior. It is curious to remark that Xenophrys and Lepta 
brachinm offer the two extremes in position. The measurements 
taken were as follows: from the middle of a line draw n connecting 
the posterior (articular) extremities of each mandibular ramus 
another line at right angles was drawn through the mandibular 
symphysis; this represents the length of the throat; and the 
point at which the hyoglossus disappears can he measured along 
this line. The actual measurements in the ty}K‘* examined were 
as follows:— 



Length of 
Throat. 

Length ut 
Hyoglossus. 

Proportion. 

Xenophn/s . 

22 mm. 

() mm. 

u <«• 27 

Megalophi ys nasnta 

i-i 

2 f> .. 

or '538 

Me gal oph rys m ontan a ... 

22 

14 

•, or 63 

Leptobrach ium h asset til 

1 !) „ 

12 „ 

u <»• *#3 


It is also noteworthy that Leptohrachivm and Megalophrys 
montana are nearer together than any other forms, and that tiie 
two Megalophrys are by no means identical. 

The hyoid cartilages of Megalophrys montana have been already 
dealt with to some extent in this paper* as assisting to distinguish 


* Supra, p. 875, 




1907.] ANATOMY OF THE PELOBATIDAS. 897 

that species from Meyalophrys nasuta, the hyoid curtilage of which 
I have already examined and figured *. In comparing the two 
species alleged to he of the same genus, 1 pointed out a difference 
in the curvature of the basal cartilage which happens to he of 
morphological imjwirtance. Jt, is most interesting to find that this 
undoubted likeness to Pelohates, shown by Meyalophrys montuna 
but. not by M. nasuta, does not occur elsewhere among the species 
which I have lmd the opportunity of investigating. There is a 
very slight approach to the curvature exhibited hy Meyalophrys 
wontana in the case of Senophrys. Hut in Leptolrrachium the 
processns anteriores are directed straight forward parallel with the 
long axis of the body of the Frog and without the slightest 
detleetion towards each other, as in Meyalophrys nasuta —not the 
first point, of likeness between these two that 1 have pointed out 
in the present piper. 

In describing the structure of Meyalophrys nasuta. I particu¬ 
larly pointed out the large size of the thyrohyals and the immense 
mass of the investing muscles as characteristic of that Frog when 
compared with liana. In liana yuppyi , a much larger Frog than 
Meyalophrys nasuta. the thyrohyals and their investing mass of 
muscles were absolutely considerably less in size than in the 
Meyalophrys. Furthermore, the lames and muscular sheath in 
question are directed upwards and nearly at right angles to the 
direction of the body of the hyoid. It appears to me to he justifi¬ 
able to regard this position of the processes in question as some 
evidence, though doubtless slight, in favour of considering the 
processes as the remains of branchial arches—an homology which 
has been disputed, and is at least, not dear. As it is, the direction 
of these thyrohyals in Meyalophrys across the throat is, at any 
rate, the direction of a branchial branch. These tw*o facts con¬ 
cerning the thyrohyals and their musculature in Meyalophrys 
apply equally well to the other species of Pelolmtidje considered in 
the present communication. They all agree in the direction of 
these processes and in the very thick muscular covering. Pelo- 
hates, too, agrees with its Eastern relatives entirely. When the 
thyrohyals are stripp'd of the investing hypoglossal muscle, the 
bony shaft is very plainly marked off from the cartilaginous 
epiphysis, and the insertions of the petrohyoidei posteriores 
become obvious. In all the types that I have examined the 
thyrohyals are straight and with a “waist” in the middle. The 
epiphysis in Meyalophrys monlana, like that of M. nasuta, projects 
hoot -like towards the petrous region of the skull. It differs, how¬ 
ever, in some degree from the epiphysis of its alleged congener. 
In M. nasuta the epiphysis is attached distinctly to the side—the 
outer side—of the end of the thyrohyai. The latter bone is Ixmy 
up to the actual posterior truncated edge. It is, however, carti 
laginous at the inner posterior comer. Thus it comes about that 
the epiphysis is very easily detached. This is not at all the case 


* T. & & im, p. *41, tort-fig. 97. 
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with M. montcma . In that Frog the epiphysib (which is straighter 
and not so curled as in M. tianuta) is continuous with the carfci- 
laginous posterior bonier of the thyrohyal, and is not detachable. 
Jn Xenophrya monticola there is a slight difference; the carti¬ 
laginous epiphysis is easily detachable and is attached to the bony 
shaft, as is shown in the accompanying figure (text-fig. 238), partly 
to the side and partly to the posterior border of the thyrohyal. 
The thyrohyal of Leptobrachhm hasseltii is quite different from 
any of the types just described. The bone is straight and narrow 
at the posterior end. It has not the hourglass-shape that it has 


Text-fig. 238. 



h.p. 


Laryngeal cartilages and adjacent structures of Xenophry* monitcola. 

Bronchial cartilage, r. Bony shaft of thyrohyal with cartilaginous epiphysis to 
leit. hp Hyjiopharyngeftl processes of cricoid cartilages, p.h.3. Posterior 
petrohyoid. 

n the other genera. It ends in curtilage below, and from this 
atter is readily detachable by a slighter cartilaginous epiphysis. 
This region of the hyoid in Leptobrachinm (text-fig. 239) differs 
much more from that of Xenophrya than the latter genus does in 
ihis respect from Megodophrya . A final peculiarity of the thyro- 
lyal epiphysis distinguishes Xmophrys from l>oth species of Mega- 
'ophrys. In the two latter the epiphysis is distinctly posterior to 
die petrohyoideus posterior tertius muscle. In Xenophrya^ on 
die other hand, this cartilaginous process lies as distinctly in 
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front of the name muscle, in fact between it and the petrohyoideus 
posterior socundus. I am not quite clear aV>out the exact relations 
of the corresponding parts in Leptobrachium hasseltii. 

The petrohyoidei muscles are all four of them present in such 
Pelobatidte as 1 have dissected. The insertions of these (and of 
the hyoid muscles generally) in Pelobates and Pulodyfatt have been 
carefully figured and described by Ridewood * and compared with 
those of liana temporal-la. He has observed that the fourth 
division of the petrohyoideus, L e. the petroliyoideus posterior 
tertius, is absent from Pelodi/tes. As to liana the current figures 
arid descriptions of the hyoid musculature in 11. temporaria and 
li. eecaleuta indicate four petrohyoideal + muscles ; and 1 can 
confirm these statements as applying to liana tiyrhia. Further¬ 
more, it is plain from the illustrations cited below and from my own 


Text-fig, 2.*19. 



Lsptohrnchium haxseliii. 

v, Points to cartilaginous ppiphy*i« of thyrobyal. jp.A.3* Posterior petrohyoid. 

dissections, that in these species of liana the three portions of the 
petrohyoideus posterior are slender, of insufficient width to come 
into contact at their insertions on to the thyrobyal bone. It must 
not, however, be imagined that this is distinctive of liana. For in 
liana guppy i the petrohyoideus posterior is only formed of two 
separate muscles, which are, however, broad and fanshaped and 
nearly fill up the entire margin of the thyrobyal at their insertion. 
Tire anterior of the two muscles is the larger and clearly corresponds 
to the primus and secundus; but in two examples of the Frog in 
which I dissected these muscles I can find no evidence of the 
fusion of two muscles. In liana generally the three (or excep¬ 
tionally two) divisions of the petrohyoideus posterior are inserted 

* P. 55.8.1H97, pi. xxxv. fig*. 10,11* 

t -K.y., Ridewood (Joe. mt,)i Wilder, Zool. Jahrh., Abth. f. Anat»x. 1893,Taf. 90. 
% 86; Has lam in Kcktu> * Anatomy of the Prog,* fig. 60, p. 66. But (support 
(Morph. Jfthrb. Bd.xxvi. 1898, Taf. 8. fig. 7) figure® only three m Rana tetuponxrw. 


900 


MR. F. E. HEDDARD ON THE 


[ Nov. 20, 


on to the bony thyrohyal, the anterior slip of the muscle straying 
only slightly if at all on to the body of the hyoid, as figured for 
instance by H. H. Wilder* * * § . On the other hand, I have already 
pointed out that in Megalophrys nasuta the first of the three 
slips of the petrollyoideus posterior arises mainly—and indeed 1 
believe 1 may say, after a reexamination, exclusively—from the 
body of the hyoid at its junction with the thyrohyal +. In liana 
a small slip of the petrohyoideus posterior tertius is not inserted 
with the mass of the muscle on to the thyrohyal but forms a part 
•of the laryngeal musculature. 1 could see that this was the erase 
with Ran a gnppyi , where nearly the whole muscle appeared to he 
inserted on to the thyrohyal, but a few fibres oseajied lievond it 
and appeared to be inserted onto the ligament binding the 
posterior end of the thyrohyal to the cricoid; J did not trace 
them beyond this point J. In Megcdophrys nasuta 1 have described 
this muscle as passing beneath the end of the thyrohyal § (/. e., 
beneath when the animal is examined in the ordinary jwsition of 
dissection). In reexamining the Frog 1 find that this; is the case, 
but that the muscle is not entirely inserted uj>on the thyrohyal. 
In fact., the greater part of the muscle escapes the thyrolnnl and 
is inserted close to the laryngeal apparatus, and only a part is ire 
sorted onto the inner end corner of the thyrohyal. We him* here 
in fact conditions precisely the reverse of those sometimes found 
in Renta , the major part of the petrohyoideus posterior tertius 
being a laryngeal muscle. I may point out that this fact is of 
some importance ombryologieally. For, as Wilder has shown, 
the petrohyoideus in question is originally a continuous muscle 
reaching the larynx, part of it in Ran a becoming later sepumted 
as an intrinsic muscle. Furthermore, among the Aglossa it has 
been shown by Itidewood^! that the third division of the petro 
hyoideus posterior (or rather the muscle believed to correspond 
thereto) is a purely laryngeal muscle, having no connection with 
the hyoid. Thus Megalophrys nasuta shows a distinct likeness 
in this anatomical relation—though it is doubtless a small one 
—to the Aglossa. These same peculiarities of the petrohvoid 
muscles occur also in the other Oriental Pelolwtida* u|k>u winch I 
am able to report in the present communication. The peculiurities 
therefore cannot be held to be in any way characteristic of sex. 
In Leptohrachium hasseltii (see text-fig. 239) the three posterior 
petrohyoidei are visible as perfectly distinct muscles. The jietro- 
hyoideus posterior primus is in contact with the petrohyoideus 
an ten or. The petrohyoideus posterior secundus is larger than it 
and the following and last of the muscles, which latter passes 
under the cartilaginous epiphysis of the thyrohyal lame. 

* Loe, cit. and fig. eit. 

t This does not appear to be the case with Pclodytes. 

t According to Ghppert’s figure, however {foe. cit., fig. cit.) the whole of the la»t 
petrohyoideus escapee the thyrohyal and is a laryngeal muscle. 

§ P.55.S. 1907, p. 339. 

J Ue. eit. p. 307. 

Jotorn. Linn. 8oe., Zoo\. xxvi. 1897. 
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The slender petrohyoideus posterior primus seems to 1 k- 
attached to the body of the hyoid just above the articulation of 
the thyrohysd. 

In Xenophrys monticola the petrolivoidens posterior primus is 
separated by a wide pip from the petrohyoideus anterior. The 
middle and posterior slips of the former are a l mitt equal in size; 
but. the latter runs in quite a different direction, passing lielow 
the end of the thyrohval as is shown in the accompanying 
figure (text-fig. 238, p. H98), 

M* * * § ><ftdi>phryfi Montana is so much like M. vasnta (text-tig. 240, 
p. 902) that a special description is hardly needed. The differences 
from the last two types will lx* obvious. 

The subhyoideus and the petrohyoidei of Pelohate* fuscns are 
different from those of the Oriental lVlobntida*. Owing to the 
absence of the anterior cornua ot* the hyoid in Meyalophrys nanuta, 
the subhyoideus is attached to the lateral walls of the skull. In 
Pclohaten, on the other hand, as is shown in the figures of Ride- 
wood * and Ron longer+, there is a detached piece of cartilage, in 
shape like the sound-holes of a violin, on either side which 
represents the posterior region of the anterior cornu. To the 
jHislerior extremity of this is attached the subhyoideus, thus con 
tinning the morphological views held with regard to that piece of 
cacti lap-. Pelohatm /uncus has the usual four pairs of petro 

hyoideal muscles. Of these the petrohvoideus anterior needs no 
special comment. The three slips of the petrohyoideus posterior 
are slender museh*s as in Pana % and, as is also partly the ease in 
that genus, are all attached to the thvrohyals. And furthermore, 
again as in Pana cncnhnta, the petrohyoideus posterior tertius is 
practically entirely inserted upon the end of the thyrohval. As 
in Xrnophryn, the long cartilaginous epiphysis of the thyrohval 
inadequately represented by Roulenger^ and R idewood $ lies 
between the s<*cond and third divisions of tin* j>etrohyoideus 
posterior. 


§ Larynx, 

In my jKiper upm Meyalophrys uasnta I did not deal with the 
larynx of that Frog, I desire therefore in the present place to 
supplement that deficiency by a few facts. The laryngeal 
cartilages present us with several differences from those of other 
Frogs. Rana has naturally been taken as the ty|ie of the 
Amiran larynx, and until recently Wiedershoim\s;[ figures of the 
same. These latter have, however, been shown by H. H. Wilder 
to be repi*esentations of a tyjHi u entirely unique”^!. The more 

* V. Z. S. 1897, pi. \\\\\ tiff, 12. 

t Hay Hoc. Monograph, p. 197, fig. 75. 

1 Loc, cit, tiff, eit, 

§ Lot. H ft, fig. cit. 

j In the various editions of hi* two tcxt-l>ooks. 

Zoo!. Jahrb., Abth. f. Anat, ix, |». 288. 
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ordinary armngement is for the bronchial cartilages to be straight 
bars not fused and contorted to form “ a fantastically shaped W.” 
Tn all of the three types, however, figured by Wilder, the cricoid 
cartilage or “ annulus ” is represented as ending medianly in a 
pharyngeal process closely applied to the ventral wall of the 
(esophagus. This is termed by Ilaslam the “ spine of cricoid 
cartilage.’’ It might therefore be inferred that this spine was 
characteristic of the genus liana*. However, this is not the case; 
for in liana tigrina there is the barest rudiment of this process. 
Otherwise there are no great differences between that species and 
■“ type IJ ”’of liana as described by Wilder. 


Text-fig. 240, 



In the figure of the laryngeal cartilages of liana esculenia given 
in Haslam’s translation of Eeker’s work t, a stiff membrane is 
represented as filling up the interspace of the cricoid cartilage. 
This I find strongly develoj>ed in Ran a t igrina . I mention this 
point with some emphasis, since in Megalophrys nasuta it is 
represented by an extremely delicate membrane. The two 
principal features that I have noticed in the structure of the 
larynx of Megalophrys nasuta which differentiate it fronllbat of 


# It i» very long in Sana puppy i. 


+ P. 31S, «g. m M. 
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Hana are the following :—the bronchial cartilages are two very 
slender cartilages, one on each side. Instead of being stiff, 
straight, thick processes as in liana tigrina , each is a very slender 
and arched cartilage, like a bronchial half -hoop, and corresponding 
of course to the point of opening of the lung into the larynx. L 
could see no arlKirescent outgrowths of these such as Ilidewood 
has figured in liana*. Its slenderness and semilunar outline are 
distinctive as compared with the same cartilage in liana . The 
second and more striking difference from liana and from other 
Anura relates to the middle pharyngeal process of the annulus or 
cricoid cartilage. Instead of being a single median process, this 
is very distinctly composed of two pieces symmetrical with each 
other and lying closely side by side, being united by ligamentous 
tissue. These processes are very long. It seems to he difficult to 
avoid the conclusion that we have in this Frog a persistent 
embryonic condition in the separateness of the two halves of the 
cricoid. This second }peculiarity of the larynx of Megalophryx 
naxota (see text-fig. 240) is not, however, peculiar to that s)>ecies 
or genus. I find exactly the same double median pharyngeal 
process of the cricoid in Mwjalophryx Montana and in Xenophryx 
vtonticoJa. It would apjioar therefore to Ik? unlikely that the 
disposition of these cartilages is in any way related to sex, for the 
Xenophryx which l examined was a male and the two Megalophryx 
were both females. In Xmophrys nmnticola the bronchial cartilage 
was arched like that of tfpyalophrys naxnta, but shorter and 
rather stouter. 

In Mffjalophrys Montana these curtilages are rather more of the 
type of Xenophryx than of Megalophnjs Montana. In all of these 
Frogs there is an agreement in the position of the point of origin 
of the bronchial processes in which they all differ from liana. In 
the latter genus the bronchial cartilages arise from it point not far 
from being on a level with the jxjstenor end of the thyrohyals. 
In Mrgalophryx and Xenophryx , on the other hand, these processes 
arise much more anteriorly where the cricoid and arytenoids come 
into contact to form a hood concealing the anterior end of the 
aditus laryngis. 1 have had occasion elsewhere in this paper to 
refer to differences between Xenophryx and Leptobrachinni, which 
is interesting in view of their recent fusion to form one genus. I 
now find that in Leptoftrachinm hmseltii there is at any rate one 
very well marked difference in the larynx. This difference con¬ 
cerns the cricoid cartilage. These cartilages are not connected 
posteriorly, in which fact they agree with the cither Oriental 
forms of Pelobatida*. Moreover, the cartilages are very short and 
fail by a long distance to meet in the middle line posteriorly, there 
being of course no pharyngeal process or processes. 


* Jonm. Linn. So?*, Zooi. xxvi. pi. ix, fig. 7. 
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(4) Definition of the Family Pelobatiile. 

There are not two opinions concerning the validity of the 
family Pelobatida?, or respecting the justice of placing in that 
family all of the genera dealt with in the present communication. 
Among the matters that require settlement with regard to this 
family are : the limitations of the several genera which have been 
assigned to it, their mutual affinities, and the relationship of the 
Pelobatidw to other Anurous Batraehia. I pretend to have 
brought forward in the present communication facts which bear 
upon the two important questions above set forth. The facts 
dealt with in the foregoing pages also permit of some extension in 
the definition of the family. At the present moment the only 
characters known which combine to define the Pelobntida* are the 
following, viz.:—Teeth confined to upper jaw. Vomerine teeth 
usually present. Omostermim small and cartilaginous, rarely 
absent*, or larger and calcified f; sternum mostly with an ossified 
style. Coracoids overlap (“ arciferous” shoulder-girdle). Trans¬ 
verse processes of sacral vertebra* large and expanded. Coccyx 
occasionally fused with sacrum. Tongue round or oval, feebly 
nicked behind and free (except in Asterophrt/s). Pupil vertical. 

These characters are not found collectively in any other family 
of Anura, though all of them singly or in some slight combination 
are found in other families. To these characters is sometimes 
added the condition of the tympanum—stated to he “ indistinct.” 
This does not appear to me to be a just character as defining the 
family. Furthermore, there are a certain number of negative 
characters, such as—ribs absent, no suckers on fingers and 
toes, &c. 

To these may he now added two rather important characters- 
whose possible occurrence, however, in other families requires 
further demonstration. These are the reduction or even absence 
of the principal cornua of the hyoid complex, in formulating 
which I confirm and extend the opinion of Boulenger and Hide- 
wood ; and the existence of a peculiarly large (esophageal muscle 
extending in its origin as far back as the middle of the pelvis. 
The non-union of the two halves of the cricoid and the double 
cliawcter of the often long hypopharyngeal process is characteristic 
of, though not universal in, this family, and it has not been 
recorded elsewhere. 

The investigations described in the present paper and others 
referred to allow of the inclusion of a number of other characters, 
jierhaps of minor importance, in the definition of the family 
Pelotaitidse. So far as we know at present, the thigh-muscles are 
peculiar in the absence of a deep-seated semitendinosus and the 
presence of two muscles closely related upon the inner surface of 
the thigh, which may correspond to the semitendinosus and the 

f In Meyalnphrj/g n«$ut <*. 


* In Scaphiojms solitnriui , 
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sartorius. Another feature is the absence of a superficial sterno- 
radialis muscle, the existence of a social slip of the rectus 
abdominis attached to the posterior Wder of the coracoid, the 
existence of a strong muscle extending from the ilium to the 
transverse process of the third vertebra belonging presumably to 
the, ilio lumbar complex (which is unrepresented in liana ,, <fec.), and 
the large size of the geniohyoid which covers the hyoglossus. It 
is possible also that the family will prove to be characterised by 
the numerous vasa efferentia not forming a rete, and by the 
absenre of a vesiciila seminalis. 

Finally, the suspension of the right and left lungs up to or 
nearly to the j>osterior end by a ligament is, so far as we have 
gone, a character of tins family. 


(5) The C«exeua ok Peloiiatiu* * * § . 

r L'he next point for consideration is the limitation of the several 
genera treated of in thi.> communication, which are for the most 
j>art allowed as valid by systcumtists. The only genus which is 
at the moment not generally allowed is Xcnophrys, which has 
been included by lloulengor* (whom others follow) in the genus 
hrptohrachUun, So far as external chan alters go, 3Iegalophrys 
might also he included, for Leptoh rack torn few and L. car I nett fie 
(occasionally) possess the processes over the eye which has given 
to Mfajnlophry* its generic name. 

Mr. W. L. Sclater has also in the pa]*er referred to below t 
shown that LeptohruchUnn carineme may possess \omerine teeth, 
which were absent in the first individuals examined by Boulenger 
but subsequently found by him This point is a further argu¬ 
ment in favour of a coalescence of the genera Xenophrys and 
Lrptohmchinni , which were formerly distinguished by the presence 
in the former and the absence in the latter of these teeth. 
Again, the vomerine teeth of L. carimme are between or even 
slightly in front of the choame, which tends to throw doubt upon 
the use of this position of the teeth to distinguish 3/*></<(fophrys 
nasnta from its congener and from Xenophrys. As to other 
characters, it has been pointed out that Pelobates cultripes § 
varies in the fusion or non-fusion of the sacrum with the coccyx. 

It is not, however, reasonable to decline to use as a character 
an anatomical peculiarity which may happen to vary. Indeed, 
if this were the case it would be hard to frame a considerable 
number of apparently useful specific and generic distinctions. 
In a similar fashion, the precarious or opisthoccelous nature 

* Bnuleuger, Atm, Mus. Genova, lor. cit. 

t W. L/Sclatw, J\ Z. 8.1802, p.348. 

} Ann, Mo*. Genova (2) xiii. 1803, p. 344, 

§ Bouleuger, 1 The Tailless Batraehia of Europe/ Ray Roc. 1807, jpt. i.. and for 
references to statements made by others upon this anatomical variation which has 
not apparently been noted in P./hicus. 
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of the vertebral centra has been shown to vary in one in¬ 
dividual of Xenophrys monticola by Boulenger, and in other 
forms by others. If the three characters just shortly dealt 
with are disallowed as of classificatory value, 1 do not see how 
we are to escape from the inclusion in one genus not only of 
the Oriental, and doubtless closely allied, forms now named 
Megalophrys , Xenophrys , and Leptobrachium , but also of Pelo- 
hates and Pelodytes. ticaphiopus alone (of the genera that are 
tolerably well known) would escape this simplification in nomen¬ 
clature. For the internal characters are not very decisive as 
evidence of generic delimitations. In one or two points, for 
example, Xenophrys stands rather alone, or is much nearer to 
Pelohates than to its more obviously related allies Megahphrys 
and Leptobrachium . Elsewhere Leptobrachium comes nearer to 
Megahphrys nasuta than to Xenophrys. If we were to arrange 
the different forms considered in the present communication by 
the mode of suspension of the lungs, Leptobrachium and Megalo- 
phrys montana would be placed together and contrasted with 
Megalophrys nasuta and Xenophrys. And other instances of 
cross-resemblance will be found to occur in the descriptions gi\en 
in the preceding pages. These differences, however, though appa¬ 
rently unreliable as generic distinctions on account of their— so 
to speak—capriciousness of occurrence, are, taken in conjunction 
with the external and osteological characters already known, 
of sufficient importance in my miud to divide the Pelobathhe 
considered in this paper into a number of genera. And 1 am dis¬ 
tinctly of opinion, as far as the facts allow me to judge, that 
Xenophrys must be reinstated and a new genus formed for 
Megahphrys nasuta. On the other hand, it must be borne in 
mind that these Oriental Pelobatidm which I distribute among 
four genera, have certain points in common which distinguish 
them all and equally from Pelohates. These points are: (1) the 
general form of the larynx with its separate cricoids—a peisistenl 
embryonic condition as 1 imagine; (2) the more or less rudimen¬ 
tary condition of the metatarsal tubercle ; (3) the less completely 
webbed hind toes; (4) the presence upon the thighs of a gland- 
patch : (5) the complete absence of the anterior hyoidean cornua. 

Do these outweigh the osteological and other differences which 
have led to the separation of the Oriental forms into several 
genera? 1 am inclined to think not; for they appear to me to he 
less important even than characters which, if used for that pur¬ 
pose, would lelegato Pelohates to the same genus as Xenophrys or 
Pehbatrachm. This view , however, which is in any ease a matter 
of opinion, may be strengthened or weakened by the future col¬ 
lecting of fact. 

The following table indicates the various points of' anatomical 
likeness and unlikeness among the Oriental Pelobatidfe considered 
in the foregoing pages:— 
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Xennphrgs. 


Leptobrachivm. ^ I won * ana ' 


; Metatarsal 
tubercle. 
Ossifications 
in skin. 
Tgin pa n t> in 


J Elongate. 

t Not rccogiii*- 
able* 

- Quit** ob\ ioiis. 


Vertebra Profusion*. 

Sacrum . Free from coccyx. 


Anterior pro- 
cesses of 
hgooi. 
Thyruhgah 

(booster n u in 


| Slightly comer* 

! gent/ 

j Honrghiss- 

] tdtiipcd. 
Kmliimmtnrv. 


Length of stcr- | j 
nnm os cow- ! < , 
pareA noth f j * 
hadtt. J | 

Vomerine t<eth. r Behind choaiia*. 


Small, circular. 

Mot recognis¬ 
able*. 

Quite obvious. 

Procmlous. 

Fm* from coccy 

Parallel. 

Rod-like. 

Rudimentary. 

Short. 

Absent. 


Elongate. 

Very strong. 

Absolutely hid¬ 
den. 

Procralou*. 

. Fuwxl xx ith 

COCOJ X. 

' Parallel. 

Horn glass- 
shaped. 

Fair-wed and 
calcified. 

Short. 

llet ween choame. 


Elongate. 

Mot recognia- 1 
aide* 

Quite obvious. 

Opisthocrelous. 
Fm* from coccyx. ’ 

Very convergent. 

Hourglass- 

Klmjied. 

Rudimentary. 


Long. 

Behind choanae. 


I a err 


Certain differences in form (Sec text, p. HHO.) 


Lungs 


fiorgnx 

i’fcfnrafis 
posterior. 
Snbuiaxil laris 


i Pulmo-hepatie 
ligament e\- 
j tending haltway 
, down lung. 

I Long hypopha - 
i ry ngeal pio- 
i ts'sses. 

Extensae in 
! origin. 

! With narrow ten- 
I diiunis median 
j raphe. 


Pulmo-hepatic 
lurament nearly 
to end oi lung. 

No hypophuryn- 
goal t»rocesses. 

Short 

With wide ten¬ 
dinous sheet 
in middle of 
throat. 


Pulmo- hepatic 
ligament lialt- 
wii) dow n lung. 

Ijong hypopha- 
ry ngeal pro- 

cess«*s. 

Short. 

As in Leptuhra- 
chiuui. 


Attadusl hv pul- 
ino-hepatic lig- 
mnent tor thoir, 
whole length. 
Lung hy|K)plm- 
ryugeal pro- 

cesse.s. 

Short. 

As in Leptobra- 
chtum. 


* i.e. to tho feel when the frog is handled 

An aim lysis of this table shows that in the fourteen characters 
selected, Xenophrye is jieculinr in only two characters; that it 
agrees witii Leptolruckiitto and Meyalophrys Montana in four 
points; with Leptohradiium alone in no characters, and with 
Meyafophrye Montana alone in four characters. Of the remaining 
four characters, Xenophrys agrees with MeytdophryH and M. mon- 
tana in three. Leplob radii inn is peculiar in four characters; 

it agrees with Xenophrys and Meyidopkry* montmm in four 
characters, and with Xenophrys alone in none* With Meyalophryu 
nasuta, Leptobruchhm agrees in two characters. In short, the 
cross-likenesses and differences lietwecn these several types are 
such that no combination between any two or three of them as 
against two or one is possible. It shows with peculiar emphasis 
Puor. Ttooiu Boc,—1907, No. LX1. 61 
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that Xenophrys and Leptobrachium are not nearer to each other 
than any other two. With the addition of some further cha¬ 
racters these genera may be described as on the following pages. 

The genus Xenophrys will be thus characterised 

Skin trith no conspicuous indurations. Aggregations of glands 
present on thighs. Tympanum fairly conspicuous. Vertebrm 
procudous ; sacral vertebra free from coccyx, (hnosternnm rudi¬ 
mentary, cartilaginous; xiphisternum ossified. ending in an ex¬ 
panded cartilaginous plate. Hyoid with anterior processes inclined 
towards each other ; thyrohyals hov rglass - shaped, with long cartila¬ 
ginous epiphysis separating the second and third, petrohyoidsi pos- 
teriores. Night lung supported for more than half its length by 
puli no-hepatic ligament. Sternum long in proportion to body-length . 
Pectoralis posterior arising from whole of sternum. Submaxillar is 
fleshy throughout , with only a flue median tendinous raphe. Sub- 
hyoidem not very distinct from submaxillar is and slender. Larynx 
with long separate hypopharyngeal processes and short bronchial 
hoop. 

The following definition will indicate the chief olmraoteis of 
Leptohrach iurn : — 

Skin with no conspicuous indurations. Aggregations of glands 
present on thighs. Tympanum fairly conspicuous. Vertebra' pro- 
ccelous ; sacral vertebra free from coccyx. Omostcrn urn rudimentary , 
cartilaginous; xiphisternum ossified, ending in an expanded car¬ 
tilaginous plate. Hyoid with anterior processes strictly parallel , 
and not inclined towards each other; thyrohyals rod-like. without 
a laterally directed epiphysis. Lung supported for nearly its entire 
length by puhno-hepatic ligament* Sternum short in proportion to 
body-length. Pectoralis posterior reduced in size. Suhmaxillaris 
with extensive tendinous centre. Snhhyoideus very distinct and 
large. Larynx with no hypopharyngeal processes of cricoids, which 
remain separate. 

Megalophrys has the following characters : 

Skin with no conspicuous indurations; with many tubercles. 
Aggregations of glands present on thighs. Tympanum fairly con¬ 
spicuous. Vertebra opisthocodous; sacral vertebra free from coccyx. 
(Jmosternum rudimentary ; xiphisternum ossified, ending in a not 
expanded cartilaginous plate. Hyoid with anterior processes 
inclined towards each other; thyrohyals hourglass shaped with 
long cartilaginous epiphysis lying behind posterior petrohyoidmn 
muscle. Night lung supported for its entire length by pulmo- 
hepatic ligament. Sternum long in proportion to body-length . 
Pectoralis posterior reduced in length of origin. SubmaxiUaris 
with extensive tendinous centre . Subhyoideus distinct and large . 
Larynx as in Xenophrys. 

There remains the Frog which I have hitherto referred to 
under the name of Megalophrys nasuta. There is no doubt that 
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if the foregoing genera are allowed, and if Megalophrys is distinct 
from Leptobrachium , that that Frog will have to be placed in a 
distinct genus equivalent to these others. For this genus 1 
suggest the name Pelobathac hits , which may be thus defined:— 

Skin frith conspicuous induration*. A few large tubercles. 
Aggregations of glands present on thighs , but smaller than in 
allied genera. Tympanum invisible . Vertebra* jrroatlons ; sacral 
vertebra fused with coccyx. Onto sternum of fair size and calcified 
in part; sternum ossified with expanded cartilaginous xiphistervnm . 
Hyoid frith anterior processes parallel; thyrohyals hourglass- 
shaped with long cartilaginous epiphysis lying behind last petro- 
hyoid. /light lung supported for half its length by ligament , 
Sternum short in proportion to body-length. Pectoral is posterior 
reduced ! in length. Sulmia.villaris with extensive tendinous centre. 
Subhyoidem large and distinct from sub maxilla ris. Larynx with 
long sejwrate hypopharyngeal processes and long bronchial hoop on 
each side. 

Tim following characters are, so far as we know, peculiar or 
nearly peculiar to, and therefore to 1 >e used in the definition of, 
the genus Pelobates : 

Shift without indurations . Vertebra' procolous. Sacrum fused 
with coccyx : transverse process of sacrum formedfrom two vertehrw. 
Anterior processes of hyoid nearly meeting in middle line : anterior 
cornua of hyoid, rudimentary and detached from the body of the 
hyoid. So gland tut thighs . Toes webbed fully . Metatarsal 
tubercle a sharp-edged digging-organ. Larynx dij/ereut in form 
from that of Oriented Pelobutidw*. Omosternnm rudimentary , 
cartilaginous ; xiphisternum ossified , ending in an expanded carti¬ 
laginous plate. Sternum short in projection to body-length. 
Pectoralis posterior arising from whole of sternum. Submaxillar is 
Jleshy throughout with only a fur tendinous raphe. Snhhyoideus 
not very distinct, from sul.maxdlaris , 

The facts do not exist for a criticism of the numerous species 
that have l>een described and assigned to the genus Leptobrachium, 
and especially recently. It is clear, however, from these descrip¬ 
tions that external characters formerly regarded as distinctive of 
the gcneia Megalophrys , Xenophrys. ami Leptobrachium respec¬ 
tively can no longer he allowed. For example, the sjmeies 
Leptobrachium pelodytoides t has an oval metatarsal tubercle pre¬ 
sumably like that of Megalophrys , and therefore not like that of 
Leptobrachium hassellii. L. carinense t has horns on the eyelids 
as has Megalophrys , and the integument is hardened by stellate 
bony deposits. L.fete has the same characters, and, in addition, 
warts upon the body, the presence of which differentiated L. man¬ 
ti cola which has them not, from Megalophrys which has them. 
The fact that these forms possess precocious vertebrae does indeed 

* I merv# details for the present which I hope to fnnmh later. 

t Bouhsn#er, Batrachia in * Fauna of British Jmlia/ 1890, p. £10 

I Bntdenger, Ann. Mu». Genovs, xiii, 1893, p. 344. 
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differentiate them from Megalaphrys movtana , but not from 
Megalophri /8 Hasttfa. Megalophrys longipes* has a V-shaped fold 
upon the nape which recalls that of Xntophry h montlcola y and not 
that of Megalophrys moaUota. 

A more satisfactory investigation of these various fonns might 
perlmps breakdown the distinctions whicli 1 have endeavoured 
to set up between the four Oiiental genera, and show that 
Aslerophri/s' and Batmchopsis are to he placed with them. In the 
meantime, however, it is quite clear that the structure of the 
Pelobatida*, as far as we know it at present* m harmony 

with the geographical range of the different Sraus. There is no 
doubt that the four genera discussed here, wjpjfc occur in the 
Oriental region, are much nearer together on the whole than anv 
one of them is to Pelobates , which is Pahearcti© In range. It 
w'ould appear also that the American Scaphfapm is quite as 
wddely removed from either gioup, so far as we can judge from 
the osteological characters accumulated by Mr. Boulenger "K It is 
important to have been able to emphasise this relation between 
structure and geographical distribution. 

((>) Affinities of the Peeobatuee. 

A number of features, chiefly to be found m the hyoid and the 
fused sacral vertebra*, bv reason of which the Pelolwitidie resemble 
the Aglossa, and especially Pipa, have been luought together by 
Dr. Hide wood 4. J am able in the present communication to 
add a few' points of likeness between these two, at first thought, 
very dissimilar groups of Annin. It must he remembeied. how¬ 
ever, that the existing knowledge of the Anmn is in so very 
rudimentary a condition that the following points of likeness 
between the Pelobatidie and the Aglossa, though the\ are, as 1 
hope, accurately stated, may not lie confined to the Pelobatidie ; 
future dissection may show them to apply equally to other 
families or geneia among tin* Phaneroglossa. In view of the fact 
that the Aglossa are an especially aquatic race, the members of 
which rarely leave the w T nter, and are not capable of active pio- 
gvession upon the land, features of structural resemblance 
between them and the Pelobatidie in the muscles of the leg are 
not without interest, for they can he hardly put down to a mere 
physiological cause. As far as I am aware, the Pelohatida* arc* 
not as a family especially aquatic in their habits. 

With regard to Hie hyoid, I can extend the facts dwelt upon 
by Dr. Ridewood as evidence of approximation in structuie to 
the Aglossa ; for in certain of the Asiatic Pelobatidie there is the 
same tendency towards a union of the anterior processes of the 
l>ody of the hyoid. As an absolutely new point of likeness 
between the Pelohatida* and the Aglossa may be pointed out the 
condition of t.]|p mast posteriorly lying Petrobyoideus muscle. 

* Bonlfiipwr, P. Z. R 1885, p. 850. f P. Z. H. 1 m> p. 790. 

J Jor.m, Linn, $<>c. xxvi, 1897, p. Ill Ac. 
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This muscle in the Pelobaiidae has retained its embryonic rela¬ 
tions t-o the larynx, and has only in a very slight degree acquired 
the secondary relation to the thyrohyal. Precisely the same 
thing is figured by Ride wood for Xenopus and Pipa. The long 
extension liack wards of the (esophageal muscle, universally charac¬ 
teristic of the IVlohatida* (as far as our information goes), and its 
relation to the pelvis is possibly to be compared with the also very 
largely developed and apparently corresponding muscle in the 
Aglossa. 


5. Microlepidoptera of Tenerife. By the Right Hon. 
Loan Wai.sjxoham, M.A., LL.l)., F.R.S., F.Z.S. 

Hvceivnl November 12, 11*07. ] 

(Plates LJ -Llll. and Text-figures 241-243.) 

In the Annalen of the K. k. Naturhistorische Hofuiuseum 
(Vienna) Professor J)r. II. Rel*d has published a series of very 
interesting and instructive papers on the Lepidopterous Fauna 
of the Canary Islands; 1 desire now to record the result of 
a short visit to Tenerife, during which 1 was able to devote a 
good deal of attention to the Microb>pid<tptera of the island: 
a large proportion of these having been bred, it is satisfactory 
to be able to add some information upon their food plants and 
larval ha hits. I n the last < >f the p ipers til tore referred to, published 
in Vienna in 1900, Prof. Rebel gives a revised systematic cata¬ 
logue and enumerates 87 species of Microlrpidoptrra (10 of which 
are merely indicated without serial names under the genera to 
which they belong), 4 out of the remaining 77 not being recorded 
from Tenerife; we have therefore a residue of 73 species, to which 
the additions following in this paper may now be made, raising 
the total to 173 species (of which 70 are here described) distri¬ 
butee! among 84 genera (seven of which are new). It is proposed 
to add some critical notes upon Rebels List, where these seem to 
he required through the acquisition of additional information: the 
species not met with are merely inserted to facilitate reference. 

1 desire to express my very grateful thanks to Dr. George 
Perez, and to l)r. O. Bure hard, for the great assistance they gave 
me in naming many plants which I should otherwise have been 
at a loss to determine; as also to the Rev. A. E. Eaton for 
numerous additions to my cabinet included in this piper. 

I had moreover the great advantage of being allowed to examine 
Mr. W. W. White’s collection at Uiiimnr, enabling me more fully 
to appreciate the value of Dr. Rebel’s work ; nor can I forget, that 
that author had already most kindly dealt with some material 
originally submitted to him from my collection. Without the 
encouragement offered by the complete and systematic maimer in 
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which he undertook and continued his studies 1 could scarcely yet 
have ventured to work out my present collection. 

In addition to the species named in the following pages a 
few others may be usefully indicated with a view to their identi¬ 
fication by future collectors. I have still a number of living 
larvae in swelled shoots of Lycinm afrw»K collected at Puerto 
Orotava on Aphl 27th. They are white with black heads, and 
were found on two only of several bushes growing along the 
narrow track leading eastward from the town along the middle of 
the rocky, abrupt slopes overhanging the sea. They feed in the 
interior of the base of the long thorn like 4 shoots which arise from 
the main branches, at some distance from the stem, causing them 
to swell perceptibly, but not distorting them. (Writing on 
September 1st; “None lane vet changed to pupae, some have 
died.”) 

A larva found at Guiiuar on April 1st was very long and attenu¬ 
ated, of an ivory-white colour, burrowing along the pith in the 
interim* of a stem of Sal rla ettnariensis : this larva w as alive a 
few days ago, but showed no sign of feeding or pupating. 

Another larva, which gave me several days of fruitless work, 
mines tlio minute leaflets of Plocama jwndnto, hollowing them out. 
and leaving them white and transparent—a condition in which 
they rapidly become shrivelled, when Jill trace of the larval work 
is lost, except the little brow n desiccated point of the leaflets. 1 
found unmistakable traces at Santa Cruz, in January, at the 
Barrancodi Honda, between Santa Cruz and Guiiuar, in February, 
and again in a small barranca, dost; to Guiinar, in March, where 
J secured, at last, one living larva. It was of a very pale amber- 
yellow, and might have been a Xp pile id a ; 1 failed to rear it. 

A larva (possibly a Phyckl) burrowing under the woolly clothing 
of the stems of Phagnalon mxattfe is very abundant at Guimar, 
and was collected at sundry intervals during my stay there in 
March and April, producing only repeated disapj>ointuient. 

During my visit to Tenerife a considerable number of Macro- 
lepidoptera were collected which have been placed in the hands of 
others more competent than myself to deal with them ; it may, 
however, be interesting to mention that. J bred a specimen of 
Eucrostis simonyi Rbl. (= (hnphacoths *diriuela Holt-White, nec 
Wkr.), Geomstridfte Stgr-libl, ]. 2899, from a conspicuous red 
larva found on Frankenia ericifolia on the coast near Guiiuar, 
6 . Ill, excl. 15. IV. 1907. 


I. PTEROPHORINA. 

Being of opinion that in Entomology “ A special type must be 
a. zoological entity in its imaginal form v (Merton Rules, 36 ), on 
which text a sermon has yet to be preached, I find myself unable 
to regard as of generic value embryonic characters unsupported: 
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by imaginal differences, and thus obliged to discard no small 
portion of the generic nomenclature of Vo!. V. of Mi*. Tutt/s 
4 British Lepidoptera.’ 

I. PTEROPHORIDAE. 

1. (207) BUCKLERIA Tutt. 

*ss*TiucHOPnu $ Meyr.; Stgr-Ilbl. (nee Wlsin.). 

1 adopt Tuff’s geneonvni here as 1 entirely agree with him 
in separating pal whan Z. and siceliota Z. from the Californian 
pj/ymaem Wlsm., the type of Trichoptilns Wlsm., which has the 
fissure of the fore wings differently slmjjed, the lobes being more 
divergent. 


1. (1311) Bickleiua (Stanoeia) siceliota Z. 

Ptecojdiorns shallot a Z. Isis 1847. 907 no. 450'. Pterophorns 
(Aciptdia) siceliota Z. Lin. Ent. VI. 401 no. 59 (1852)*. Adplilia 
siceliota Mill. Ann. Soe. Linn. Lyon XXIX. 173 4. PI. 4 * 3 5 
(1882)**: Nat. Sic. V. 224 (1886)\ 7'richoptilos siceliota Mevr. 
Ent. Mo. Mag. XXVI. 12 (1891) ; Stgr-Rhl. Cat. Lp. Pal. ll.*71 
no. 1311 (1901)". Sfanyda siceliota Tutt Br. Lp. V. 492 (1906)*. 

Hah. S. El'HOPE- © Piston salriaefolios, monspelicnsis . Ill 
IV, exd. V-VI. SW. ASIA. X. AFRICA w . Canaries— Tene¬ 
rife: (iiiimar, 14. IV., ® Pistos inonspcliensis* 28. Ill, exd. 24. 
IV 0. V. 1907. 

Taken and bred at (luiumr from larvae similar to those which 1 
used to find, and have reared successfully, on the same plant at 
Cannes. 


2. <208* OXYPTILUS Z. 

CKOMimraoniA Tutt Br. Lj>. V. 449-51 (1908). 

2. (1314) Oxumrs (Cromihu ouhia) wstaxs Z. 

Pterophorns distans Z. Isis 1847. 902-3 no, 441 \ Pterophorns 
(Oxyptifns) distans Z. Lin. Ent VI. 345-6 no, 13 (1852) \ 
Oxyptilns distans Uhl. Ann. KK. Hofimis. IX. 16, 18 no. 137 
(1894) ’: XXL 43 no. 173(1906)*: Stgr Hbl. Cat. Lp. Pal. It. 71 
no. 1314 (1901) \ Promhrnyyhiu distans Tutt Br. Lp. V. 451-67 
PI. 4' 1 -10(1906)”. 

Hah. S. and C. EUROPE. WC. ASIA. Canaries ^—Tene¬ 
rife : Guimar, 25. Ill - 14. IV., © Anxlryalu pinnatifuki, 9-25. 
III. excl. 7. IV - 3. V. 1907 ; Puerto Orota’vn. 27. IV - 3. V. 1907 
(IfTftm.) ; Forest de la Mina, 8. IV. 1894 (Eaton); La Laguna, 21. 
V. 1889 (Kratm) \ 

Prof. Rebel [Ann. KK. Hofmns. VII, 262 3 (1892)] records 
Qxyptilm laetus from Tenerife, La Palma, and Gran Canaria; he 
subsequently [Ann. KK, Hofmns. IX. 81 (1894)] records a single 
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specimen from Tenerife as 0 . distans , suggesting that it may be 
spring form of his Canarian laetus , and in Staudinger and Rebel’s 
Catalog (II. 1314) he treats laetus plus distans as two broods 
under one special name. In his last paper [Ann. KK. Hofmus. 
XXI. 43 (1906)| he retains both names, possibly through being 
unable to refer to the single specimen which he had recorded as 
laetus . 

1 found larvae sit Guiinar. feeding in March on the crowns of 
young plants of Andryala pinnatijida , completely covering them¬ 
selves with the woolly debris of the consumed h*sives; these pro¬ 
duced up to the beginning of May typical forms of Oxyptilus 
distant, which I have compared satisfactorily with the actual types 
described by Zeller from Syracuse. They are, to all appearance, 
similar to ail that I have previously bred from flowers and leaves 
of A ndryala sinuata at Cannes and elsewhere. 1 have preserved 
specimens of the larvae for comparison with others from Europe. 


Pterophorns laetus Z. Isis 1847. 903 no. 442 \ Pterophorns 
( Oxyptilus) laetus Z. Lin. Ent. VI. 346 no. 11 (1852) \ Oxyptilus 
laetus Rbl. Ann. KK. Hofmus. VIJ. 262-3, 282 no. 36 (1892) J : 
IX. 16, 81 no. 138 (1894) *: XXL 43 no. 174 (1906)\ Oxyptilus 
distans Z. (II) laetus Stgr-Rbl. Cat. Lp. Pal. IL 71 no. 1314" 
(1901) ts . Crombmyyhia laetus Tutt Br. Lp. V. 459 60 (1906) 7 . 

Hah. S. EUROPE. WC. ASIA. N. AFRICA. Canaries 1 ' 7 — 
La Palma, 25. VIII. 1889 (Simony) A — Tenerife: Bajomar, 25. 
V. 1907 (Wlsm.)\ 10. VIII. 1889 (Simony) J (Iran Canaria : 
Bco. de los ClioiTOs (San Mateo), 1. VIII. 1890 ; Mogan, Boo. de 
los Homos (Mogan), 4-20. VIII. 1890 (Simony) \ 

The only examples apparently agreeing with Zeller's type of 
0xy2>tilus laetus were met with at Bajoirmr, on the sea-coast, 
where they were easily disturbed from flowering plants of 
Andryala pinnatifida ; I brought home only three specimens, 
some full boxes being lost in my lumy to return to a waiting 
conveyance. These specimens are uniformly characterised by 
their slightly smaller size, by the lighter brown, rather than 
greyish, shade of the fore wings, and by the notably bronzy brown 
tint of the hindwmgs, not to he found in my series of distans 
from the higher elevations. Tutt (Br. Lp. V. 450 1, 454 9) very 
strongly contends that there are two distinct species under the 
above names, and certainly seems to prove his case, but except 
j*‘ihaps by a careful examination of the genital segments, not 
yet undertaken, I confess to being unable to distinguish them 
with certainty through an extensive series, bred and captured 
from many remote localities. It seems indeed quite possible that 
these Tenerife specimens, obviously attached to the same plant, 
but at different dates and altitudes, may represent successive 
broods rather than truly distinct species. I suggest this without 
in any way disputing Mr. Tutt’s conclusions, founded as they 
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arc on differences in the genital segments, and on Dr. Chapman's 
very critical and careful study of the different larvae. 


3. (209) PLATYPTIL1A Hb. 

3. (i.339) Platyptilia (Amulyptilia Hl>.) acaxthudactyla lib. 

Ahtciia aeanthodacti/la Hl>. Smlg. Eiu*. Sclun, IX. PL 5 * 23-4 
(1H12?) 1 * J*t(>r op horns (ten n th odactj/l oh Hfcn. A mi-Mag. X T H. 
(3 iS« ). 111. 214(1859) . Platyptilia acanthodaclyla WImd. Tr. Ent. 
Hoc. Loud. 1894 . 537, 538 no. 1 (1894) \ A nihh/ptilia acanthadae- 
tfjln ttbl. Ann. KK. ILofmus. XI. 115, 149 no. 149 (1899) \ PlaUj- 
ptifia acanthodactyla Hbl. Ann. KK. Hofums. XXI. 35, 43 no 175 
(1909) ’: Ktgr-Rbl. Cat. Lp. Pal. fl. 73 no. 1339 (1901) Frnhl. 
Hull. CK. Xat. Mum. 52 . 443 no. 4939 (1902) L AmbhjptiUa 
cottinoi/actif/a Tutt llr. Lp. V. 273-99. PL 1 # A 1 "" (1905)\ 

Hah. EC HOPE. W. ASIA. N.und 8. AFRICA. Madeiras - 1 
Madeira ‘: Funchal \ Canaries im " - Tune hike : Santa Cruz, 
8. II. 1907 (ir/tf/a.), 3. V. 1895 (FPdemann) '; La Jjagunn, 8. 
111. 1904 {Eaton), 13. V. 1907 (IV!hm.)\ Ouinmr, 10. IV. 
1907 (H7w//>.); Puerto Orotasa, 14-22. IV. 1895 (Ifade maun) 
23. IV-8. V. 19o7 (fl7*m.) C iu \ Canaiua (/M^manu)'. 
CNITE1) STATES , 

I must ]H>int out that l adopt this name for the Tenerife 
species in the same sense as it is used by Zeller, and Rebel, and 
not as referring to puncUdaclpln Hw., Wing at present unable to 
agree with Tutt (1. e. 8) in his interpretation of Hubners figures 
23-24. and 35 39 reflectively. 

4, i210) ALUCITA L. 

= Anrr/u t lib.; Pnato/wotn s Meyr. lJB. Hr. Lp. 435 (1895). 

4. (1355*1) Ai.rciTA bystropocsoxis, sp. n. 

{ Plate LI. fig. 2.) 

.1 ntmnae brownish grey. Palpi short., slender. jKiirect; brownish 
grey. Hmd and Thorax brownish grey, the latter becoming hoary 
grey posteriorly. For*winys brownish grey, the fissure extending 
approximately to half the wing-length ; the apical lobe shows two 
narrow, elongate, smoky blackish oloud-sjtot^ on its costal margin, 
one alx>ut the middle of the loW, the other half-way Wtween this 
and the base of the fissure; between them the costa is white, and 
beyond them the lobe is white, with a small black dorsal spot 
before the apex; the tornal lobe is white, from the base of the 
fissure to its apex, its costal cilia white on the basal half and smoky 
black on the distal half of the lol>e; the dorsal cilia of the apical 
loin? whitish beyond the fissure to two-thirds, thence smoky black 
below the apex; the dorsal cilia of the tornal lobe whitish, with 
a black spot a little before the middle of the lobe, their tips 
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slightly grey-shaded. Exp. al. 16-20 mm. Uindtcings brownish 
grey; cilia slightly paler throughout, especially along their base on 
the dorsum of the tornal lobe. Abdomen brownish grey, with 
slender white lines along either side of the dorsum. Legs white, 
with smoky black patches at the base of each pair of white spurs. 

Type 2 (98768); $ (98769); 0 (98801) Mus. Wlsm. 

I lab. Tenerife : Forest de la Mina, 7. TV. 1904 (Eaton ); 
Guinmr, 0 Bystropoyon plum onus, 28. Ill, exel. 4. IV 29. V. 
1907 (JlTsw.); La Laguna, 23. IV. 1907 (JJ7#wn). Forty-three 
specimens. 

Some varieties assume a. decidedly browner tint than the type, 
and in these the white cilia are often so modified by the extension 
of the brow r n suffusion, especially within and below the fissure, as 
to alter considerably the general appearance of the insect: there 
are several intermediate degrees of such modification in a bred 
series. 

The lar\a feeds on Bystropoyon pi not os us, drawing together the 
leaves and young flower-buds on the leading shoots; it attains a 
length of 11 mm., and is \orv pale glaucous green, covered with 
short and somewhat spatulate hairs, among which longer diverging 
hairs, arising each from a minute brownish pimple, are ranged in 
groups along either side of a faint greyish dorsal shade and along 
the spiraeulnr line ; the head is very pale amber-brown. The pupa, 
which has a line of elongate black spots along the dorsum, is 
covered with scattered groups of hairs of varying length, the 
shorter ones not spatulate as in the larva. It is attached poste¬ 
riorly to the leaf of its food-plant without any encircling band. 

I received this insect first from the Hev. A. E. Eaton, taken 
in the Forest of La Mina, and lately found it abundant above 
Guimar, but, like its food-plant, it is somewhat local. It reminds 
one closely of Gypsochares baptodaeAyla Z„ and is very simiku h 
coloured, but the lobes of the hindwings are moie slender and the 
fissure of the fore wings somewhat deeper. There is a very notice¬ 
able difference also in the pupa: that of Gypsoehares haptoductyfa 
has a line of conspicuous elongate black spots on either side of the 
dorsum, whereas the pupa of bystropoyon is has but one medio- 
dorsal line of spots. 

5. (1365*1) Alt-oita pabticimata. sp. n. 

{Plate LI. fig. 3.) 

=*Acipiilia tetradactylu Jihl. Ann, KK. Iiofnms. VI f. 263, 280 
no. 39 (1892): XXL 43 no. 177 (1906). 

Antennae white, speckled above with brownish grey. Palpi 
porrect, slender; whitish, with a dark spot at the Lise of the 
terminal joint, which extends a little beyond an obtuse short 
frontal tuft. Head and Thorax brownish oclireous. Foremngs 
brownish ochreous at the base, blending to pale straw-whitish 
beyond; costa narrowly Smoky blackish, this colour suffusing the 
whole of the costal cilia, except about the extmne apex ; the 
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fissure extends to a little more than the wing-length ; the cilia of 
the tornal Mobe, and of the lower margin of the apical lobe, dis¬ 
tinctly straw-white on their basal half and smoky blackish on 
their outer half (this distinct division in the basal and distal 
colouring of the cilia is in itself amply and uniformly sufficient to 
separate particiliata from tetmdactyla L., in which the cilia are 
darkened throughout). Rrp.al. 20 22 mm. Hind winy* brownish 
ochreous; cilia of all the lobes smoky fuscous on their costal 
margins, whereas on their doisal margins the basal two-thirds are 
straw-white, the distal third only fuscous. Ahdomeu whitish, 
especially .at the base, with a narrow dorsal, and wider lateral 
brownish grey lines. Leys white. 

Type J (98810); $ (98810) Mus. Wlsm. 

Hah. Tenerife: Santa (Yuz, 23. XIJ - 12. II. 1907; Puerto 
Orotava, 21. IV. 1907. Fifteen specimens. 

Having mistaken this specie's in the field for tetradactyla L., no 
special search for the larva was undet taken, hut I strongly suspect 
that two green and slightly hairy larvae found on Lavandula ahro - 
tanoides at Santa Cruz, which i unfortunately failed to rear, must 
have belonged to it. 

Keliel records worn specimens of Aciptilia tetradactyla from 
Pedro (lil (Tenerife, 1000 m., 30. VII. 1889 Simony), and from 
(Iran Canaria ( liichtor). As Pedro (lil is on very high ground the 
date is not surprising, but it is at least, probable that these speci¬ 
mens (which 1 have not seen) belong to the same sjiecies which 
occurs so abundantly at Santa Cruz in January and February, and 
of which I have a single specimen taken at Puerto Orotava on 
April 21st. 1 certainly thought the species was tetmdactyla when 
1 took it, indeed I should have secured more specimens had I then 
m;ognis«*l it as new. 


0. (1365*2) Ali cita hespekjdella. sp. n. 

Antenvm pale brown, speckled with white. Palpi short, porrect, 
slender, scarcely projecting beyond the face; pale brown. Head 
and Thoru.it'. pale buff-brown. Forewinys pale buff-brown, the 
costa narrowly white, more conspicuously before the apex, a small, 
oblique, inverted darker greyish streak a little beyond the middle 
(sometimes obsolete); the fissure extends approximately to half 
the wing-length, the tornal lobe being white along its upper half 
from the base of the fissure to its apex, the cilia tinged with 
brownish grey, as also are those of the apical lobe. Exp. ah 16-18 
mm. Hindwinys pile greyish brown; cilia the same, becoming 
whitish at the apex of the tornal lobe. Abdomen pale greyish 
brown, with whitish dorsal line. Leys white, a slender greyish 
line along their outer sides. 

Type $ (98825); (98827); (98829) Mus. Wlsm. 

Hah . Tenerife: IV. ISM (Leech); Santa Cruz, 13-31. 1,1907 
(Whm.)\ Guimar, 21. Ill, 1904 {Eaton), 2. Ill - 14. IV. 1907, 
QMicrmneria varia, 23. Ill, exch 16-26. IV. 1907(H7swi.); Puerto 
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Orotava, 27. IV - 8. V. 1907 (Wl*m.); La Lagiurn, 23. V. 1907 
{1¥lsm.)\ Taearonte, 31. V. 1907 (Wist*.). Fifty-nine specimens. 
Common at Guiinar, Santa Cruz, Orotava, etc. The larva is 

slightly lmiry, the hairs arranged 
in small divergent fascicules; it 
is of a dull glaucous green, with 
narrow, parallel, paler dorsal and 
spiracular lines; head pale hrown; 
it tapers slightly toward the anal 
segments; all the legs uniformly 
of the same colour as the body. 
It feeds on the leaves of Micro- 
tneria varia, from which it is not 
difficult to sweep or beat it into 
the net. 

The species greatly resembles 
G\fpsocharcs ol hi ad act y la Mill., to 
which it is precisely similar in the distribution of the white 
margins. Some specimens are distinguishable by the possession 
of a costal spot, hut the uniformly more slender apical lobe of 
the forewings at once distinguishes it from the more robust 
Gypsochares which in other respects it might almost bo said 
to mimic. Many years ago I received two s|>eciineits from the 
late Mr. J. H. Leech, which stood in my cabinet as douht-fullv 
distinct from olbiadactyla until 1 bred that species. 

5 (213) GYPSOCHARES Meyr. 

7. (1381) Gypsuoharks olbiadactyla Mill, 
n. syn.= hedemanni llbl.; [=leptodactyla S t gr. LX. U, J. 

Pterophorm olbiadactylus Mill. 1c. Clien-Lp. 1.89-91. PI. 5‘ 13 
(1859) \ AciptiUa olbiadactyla Stgr- Wk. Cat. Lp. Eur. 344 no. 3199 
(1871) a ; Mill. Cat. Lp. Alp-Mar. 382-3 (1875) Hrtm. MT. 
Miinch. Ent. Ver. IV. OS no. 1399 (1880) Mill. Nat. Sic. V. 
224 no. 3199 (1880)\ Gypsochares hedemanni Uhl. Ann. KK. 
Hofmus.XI. 115-0. 140no. 150, PI. 3 • 3(1890)*': XXL 43 no. 178 
(1900) 7 : Stgr-Rbl. Cat. Lp. Pal. 11. 75 no. 1382 (1901) \ Gypso- 
ckares olbiadactyla Stgr-Iibl. Cat. Lp. Pal. II. 75 no. 1381 (1901)°; 
Wlsm. Ent. Mo. Mag. XXXVII. 234-5 (1901) ,u . 

I Jab. S. France —liy&res, 0 \ lichen on rocks / 1 1 25. HI 1 " 4 , 
excl. IV - V 4 ; l'Esterel, 30. IV. 1877 4 : 8. Spain 10 : Malaga ,0 , 
28. I., 15-17. IV. 1901 (Wlsm.)\ Chiclana, @ PJmgtudon ru- 
pestre 10 , e. II, excl. 27. Ill - 1. IV. 1901 (Mlsm.). Canaries— 
Tenerife: Santa Cruz, 0 Phayncdon saxatile , 21.1 - 3. II, excl. 
18. II - 12. IV. 1907 (fc.); La Laguna, 23. 11. 1904 (Eaton) ; 
Puerto Orotava, 15-22. IV. 1895 (Hedemann) \ 27. IV. 1907 
(mem .); Guirnar, 2. Ill - 12. IV. 1907, ©, 27. II, excl. 28. IV. 
1907 (Wlsm.). 

Prof. Rebel described bis Gypsochares kedemanni from specimens 


lext-hg. 241. 



A l ucit a lies peri della 
(08829). 
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collected at Orotava in ; 1 found the same quite abundant in 
the la mil stage on Phaynalon Httratile at Santa CVuz ami Guininr, 
ami saw traces of it in other localities where its food-plant occurs. 
Mam; years ago Milliero gave me a specimen of his off) tad act t/l ns, 
taken in the Ksterel (\ ide Nat. Sic. V. 224): I was therefore well- 
acquainted with his species, which 3 have taken in Spain and 
reared from Pint(jitalon rnftestre there. Millicre figures and de¬ 
scribes the larva and pupa, hut he omits to mention whether he 
actually hied or captured the imago. He suggests that the larvae 
feed on lichens growing on the rocks wheie they were found, hut 
he adds that they did not eat in captivity, and quickly pupated. 

1 know that Phaynalon sa cattle is common in the locality where 
he discovered the species, ami where I have myself searched for it 
unsuccessfully when in ignoiance of its food-plant. His figure of 
the larva shows no black dorsal spots, nor does he desrril>e them. 

hut the Tenerife larvae (and. it 
I right Iv remember, the Spanish 
larvae also) possessed a line of 
such spots, one on each segment. 
It iv open to doubt whether the 
larvae recotded by Millicre on 
rocks were not those of Alactio 
t dr ad act yIn L., which is abun¬ 
dant on the same s}K>t. Aftei 
vety careful coiiqKiiison of spe¬ 
cimens with Milliere’s figure, and 
with the exponent received from 
him theie remains no |K>ssible 
doubt that (ttfpsochnrcs hede- 
ntanni as figured am) descrilied by Keitel, and represented by a 
named specimen in Mr. W. W. White’s collection, is the same as 
fterofdiont# olUadactt/las Mill. 1 have lecoived the same species 
from Spain from I)r. Staudinger under the logonym u Icpto- 
dactyla' The traces of the larva are easily recognised by the 
curling-hack of the woolly underside of the leaves fiom which 
it has eaten the upper surface and jtarenchynm, thus exhibiting 
small white sj*ots distributed aliout the plants on which it has 
fed • this is similar to the effect produced hv larvae of Ahicita 
ado mas rust., on SlacMintt a noticeable sign of its presence, 
to which 1 called my late friend’s attention before he was himself 
acquainted with the larva, and lie fore we had either of us seen 
the imago. 

6. (214) PTEROPHORUS Geoffr. 




(iypHot'hart s oWa<n1nctuhi 


szAucn a Meyr. HR Ur. Lp, 438*(1895); Kvml'ijxa Tutt Hr. 
Lp. V. 97 (1900). 

8. (1387) Pteroc noRtis moxodactylvb L. 

Phalaena Ahtcita numodartt/ht L. Syst. Nat. ed. X. 642 no. 300 
(1758) \ Pteraphorm m&nodacif/lus Alphk. Mem. Lp. V* 231 
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no. 57 (1889) s ; Holt White B. & M. Ten. 95 (1894) \ Alncita 
monoclaetyla Wlsm. Tr. Ent. Soc. Lontl. 1894. 537, 539 no. 3 *. 
Pterophorns monodactylm Rhl. Ann. KK. Hof mils. VJI. 263, 
282 no. 38 (1892) *’: IX. 16, 81 no. 140 (1894)'': XI. 115, 146 
no. 153 (1896) 7 : XXI. 43 no. 179 (1906)*; Ht.gr-Kbl. Cat. Lp. 
Pal. 11.75 no.1387 (1901)°; Fnild. Bull. US. Xat, Mus. 52. 
446 no. 4981 (1902) I0 . 

Hah. EUROPE. W. ASIA. N. AFRICA. N. AMERICA. 
Madeir&s‘~°— Madeira: (Wollaston)*. Canaries “‘"—Hierro: 28. 
VIII. 1889 {Speyer ) l s Tenerife : © Panrolenitis floridtm" ; 
IV. 1884 (Leech) ; Santa Cruz, 28. 1. 1907 (117*///.), 3. V. 1885 
(Hedeinann) 7 y 25. V. 1907 (U7s/a.); Puerto Orotava, 1887 
(Sieve™)-; 3. V. 1907 (HW): Bajomar. 25. V. 1907 (I17*m.) 
Oran Canaria : Las Palmas. 7. V. 1895 (Hedemann) 7 ^. 

This species occurred everywhere in Tenerife. 

9. (1393) PrERornoRrs (Liorau's Wlgrn.) inclae Z. 

Pterophoni# (Pterophorue Z.) Undue Z. Liu. Ent. VI. 384-6 no. 41 
(1852) l . Pterojjftorus undue Ktgr- Rhl. Cat. Lp. Pal. II. 76 no. 1393 
(1901 )*. Leioptilm sp. Rhl. Ann. KK. Hofmus. IX. 16, 81 no. 141 
(1894) 1 : XXL 43 no. 176 (1906) 4 . 

Hah . Germany. Austria. Canaries— Tenerife : IV. 1884 
(Leech); Santa Cruz, © Iu>da riscoxa, 10. I, excl. 24. 1 - 14. II., 
29. IV. 1907 (l!7*/a.); (luimar, 13. Ill-10 . IV., © luvla 
riscom , III, excl. 23. Ill - 7. IV. 1907 (Ulsnt.); PuertoOrofava, 
29. IV - 4. V. 1907 (117*///.); La Laguna, 23. V. 1907 (H7«w.). 

Prof. Rebel records an “ nuhestimImres Fragment ’’ of a sf/ecies 
of Leioptilm from Uuimar, 16. V. 1889 (AVaa#*); this was probably 
•Undue Z., which is common and widely distributed in Tenerife. 
It seems to occur wherever Inula vuteosa is abundant, as at 
(luimar, Santa Cruz, Puerto Orotava, etc. 1 bred sjarimens from 
larvae boring the leading shoots ; they were easily distinguished 
by their dull glaucous green colour, and by a conspicuous series 
of blackish dorsal spots. 

10. (1395*1) Pterochorus (Liomujs) melanosth jsma, sp, n. 

(Plate Li. fig. I.) 

Antennae smoky bone-colour. Palpi slender, jK>rrect, projecting 
less than the length of the head beyond it; smoky fuscous above, 
pale l>eneath. Head smoky fuscous ; face straw-whitish. Thorax 
pale, or sometimes brownish, straw-colour. Fore triage jmle straw, 
sometimes darker brownish straw—in both cases fading somewhat 
on the dorsal half; a very narrow fuscous line along the costa to 
two-thirds from the base; the fissure extends to two-fifths of the 
wing-length; the cilia within the fissure are uniformly fuscous, 
connected with a dark fuscous spot at the base of the fissure, which 
is distinctly visible on the underside; the dorsal cilia are also 
fuscous. Exp. cd. 16-17 mm. ffindtvings anil cilia brownish 
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grey, the surface of the lobes somewhat shining. Abdomen con- 
colorouH with the hindwings. Legs straw-white, or straw-brownish, 
unspotted. 

Type rf (98934); 2 (98935) Mus. Wlsm. 

Tenertfe: Santa (Jim, 21.1 9. II., QPhagnalon saxatile, 

31. 1, excl. 27 29. ill. 1907 ; Ouiinar, 12. Ill. 07 ; Puerto Oro- 
tava, 29. IV. 07. Seven sjieehnens. 

The larva feeds in the flowers of Phagnalon saxatile, but the 
species is not abundant. It is closely allied to pectodactylns Stgr. 
(sscAn ysocomae, Rgt.), lmt differs especially in the darkened cilia of 
the fissure reaching fully to the base ; these are very conspicuous. 

7. (215) STENOPTILIA Jib. 

11. (14(H)) StEN'OFTJLIA (AuKJSIA Tutt) 1HIM\\CTI0A<T\LA Sc. 

Phalaena bipnndidactgla Sc. Ent. Oarn. 237 no. 073 (1703)\ 
Pterophoms (Pterophoras Z.) serotinus Z. Lin. Ent. VI. 301 -4 
no. 27 (1852)“'. Mimneseoptilns serotinus llbl. Ann. KK. Hof- 
,mis. VII. 203, 282 no. 37 (1892)': XXL 43 no. 180 (190H). 
SfenoptHia bipnncXidartgla Stgr Hbl. Cat. Lp. Pal. II. 70 no. 1400 
(1901)'. Adkinia b ipa net i < lactykt 'Putt Ur. Lj>. V. 97, 334-00 
(1900)*. 

Huh. EUROPE. WC. ASIA. X. AFRICA. Canaries - 
Tenerife : 2. VIII. 1889 (Simony) 1 ; Santa Cruz, 8 10. II. 
1907 (117*///.); Cuimar, 14. Ill 12. IV r . 1907 (117#///.); Puerto 
Orotma. 4. V r . 1907 (M7*w/.); Laguna, 0 JJartsiu trixago. 
12. Vl.exel. 1. YU. 1907 (117*///.). 

Common at Santa Cruz, Cuimar, and Orotava. Two spmmens 
were bred on July 1st from larvae found feeding on Barista trirago , 
at La Laguna, on June 12th. These larvae were noted as pale 
green, with purplish dorsal line; with groups of hair distributed 
evenly on each segment, and with minute black tubercular s]>ots 
above the spiracles: they agreed well with Tutt’s description of 
the larva of hipuncthlaxiyla (Hr. Lp. V. 350). to which species I 
have no doubt the Tenerife specimens are rightly referred 


II. AGDISTIDAE. 

8. (2161 AGDISTIS Hb. 

Rolnd records only two sj>ecies, t a mar iris Z. and canariensn 
Rhl.; I am now able to add frankeniae. Z., salsolae, sp. n., and 
staticis Mill. 

12. (1420) Aomsns fraxkkxiae Z. 

A duxtyla frwnkmnm Z. Isis 1847. 900 -2 no. 439 Agdistis frrm~ 
feenim ZAAn. Ent. VI. 321 no. 1 (1852) 51 ; Stgr-Rbi. Cat. Lp. Pal. 
II. 77 no. 1420 (1901) 3 ; Chpm.&Tutt Br. Lp. V. 128*30, 131-2 
(1906)*; Wlsm. Ent. Rec. XIX. 53-5 (1907)\ 

Hah. S. EUROPE ’"'—Sicily \ Corsica : Punta Pamto, 5. V. 
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1896 (HTsni.). Spain : Cadiz: Chielana, © Frankenia pul- 
remhnta, 27. I, excl. 2. II. 1901 (117*™.). N. AFRICA 1 - 
Algeria: Biskra, Hammam-es-Halahin, 5. Ill - 2. JV. 1903, 
14. V. 1903, © Frankenia, 10-22. JIT, excl. 13. 111. 1900, 19. 
111-23. IV. 1903 (117*™.). Canaries Tenerife : Ginmar, 0. 
III. 1907; © Fran ken ia erici folia. 0. Ill, oxel. 0-24. IV. 1907 
(117*™.); Puerto Orotava. 11.111. 1904 (Eaton), 21. IV - 14. V. 
1907 (1)7*01.); Tejina, 18. Ill. 1902 (Eaton) ; Bajomar, 23. V. 
1907 (117*™.). 

This is very common on the const, on Frankenia ericifolia and 
possibly on other species of the genus; the larvae are extremely 
similar to those of what I must (pace Tutt) regard as the very 
closely allied Agdistix (Ernestia Tutt) lerinensis Mill., but, like the 
perfect insects, considerably smaller. Although variable in size 
the Tenerife sj>eeimens agree better with Zeller’s original types 
from Sicily than with the uniformly larger specimens which l 
found at Biskra (Algeria). I took and bred many specimens, 
including a single example at light at (Juiniar, 1200 ft. above the 
sea-level, at which alone its food-plant grows. 


13. (1420*1) Agdistls salsolae, sp. u. 

Antennae stone-grey, a dark spot on the basal joint. Palpi 
very short, the median joint rough, hoary giey ; terminal joint 
blackish, not projecting beyond the frontal clothing. Head and 
Thorax hoary stone-grey. Fore win ge hoary stone-grey, minutely 
speckled with black, except on the more thinly clothed, slaty grey, 
triangidar fold-space; the outer third of the costa narrowly white, 
showing four strong, black, oblique spots, the apex of the wing 
also black, including the apical cilia ; on the lower edge of the 
fold-space are two strong, elongate, black spots, preceded bv a 
smaller one at the angle of the fold, ami followed by another, more 
conspicuous, and including the* cilia at. the torn us, before the base 
of which it is produced upward along the tern ten ; terminal cilia 
greyish white*, a slender blackish line along their middle. Exp. 
al . 16-18 mm. J/indwinyx slaty grey, with some black speckling 
on their lower half ; cilia whitish grey, a slender shade-line along 
their middle. Abdomen brownish grey, witli slender white dorsal 
and lateral lines. Leys, posterior pair white, thickly sprinkled with 
greyish fuscous scales less thickly on the anterior extremities of 
the joints. 

Type cf (98356) Mil*. Wlsm. 

Ilah. Tenerife : Puerto Orotava. © Saluda oppos'd!folia, 30. 
IV - VI, excl. 5. VI - 16. VII. 1907. Six specimens. 

The larva is yellowish brown, varying to grey-brown (precisely 
the colour of dead leaves and stalks of the food-plant); it has a 
group of four small tubercular excrescences on the prothorax, 
followed by two much larger and .more elevated humps, on the 
mesothorax, each tipped with a black spot; a much shorter pair, 
also black-tipped, and rather w ider apart on the metatbomx ; on 



925 


1907.] MIUROLEPIDOPTERA OF TENERIFE. 

the first abdominal somite are four black dots in two pairs, on© 

behind the other, while on the 
anterior luilf of the remain¬ 
ing somites are some more or 
less strongly indicated slender, 
blackish, oblique lateral lines; 
the ninth abdominal somite with 
two short black protultrances 
above. Type © (98418) Mus. 
Wlsm. 

This larva differs in structure 
from others of the genus, and 
especially by its much higher 
metathoracic humps from that 
of fmake-nine Z., although in 
the imago the two species can scarcely be distinguished. 

Aydisth suholm* is more easily recognised by a glance at the 
underside than in any other way, for here frankeniae shows only 
some rather obscure spots on its dull costa, the tornal and a]heal 
shades being also insignificant, whereas in saholae the white eosta 
ot the forewings shows very clearly on the underside, making the 
four costal spots very distinct; the apical and tornal patches in 
the cilia are also Aery dear, and the limlms of the hindwings is 
thickly sprinkled with black scales, a mined brush of the same 
along the cubitus, in saholae the legs are also somewhat stouter 
and more distinctly mottled, while scarcely any trace is shown of 
the sulx’ostal spot at tin* end of the plical space which is always to 
lie found in fraakeniae : the spots are also usually larger and more 
conspicuous, hut in bred sjvecimens of loth species this is scarcely 
a reliable diameter. 

The larva is extremely difficult, to rear, and [ was successful 
with only six out of some sixty collected. 

14. (1425) Aonisns canariexsis Kbl. 

AytUsiis cauarieash Rbl. Ann. KK. Ilofmus. XI. 114-5, 148 
no. 148(1898) 1 : XIII. 380 no, 181 (1899)"; XXL 38, 43 no. 181 
(1906) ■*: Htgr-Kbl. Cat. Lp. Pah II. 78 no. 1425 (1901) 4 . 

Hah. Canaries 1-4 — Tenerife ‘" 4 : Santa Cruz, 3. V. 1895 
(fledemann ) l ; Puerto Orotava, 20. IT -3. T. 1907 (TTfc/n.). 
Fueute VENTURA *: 15. T. 1905 (Polatzek) \ 

I have but little to add to what has been already published: a 
specimen in Mr. White’s collection is probably correct, and ex¬ 
hibits the white unspotted costa, beyond the middle of the fore¬ 
wing, specially noted in the original description, and sufficing to 
separate this from others of the genus. I had at ill'st regarded it 
as probably a mere variety of some other species, but the distin¬ 
guishing character is very clearly shown in a specimen (98415) 
taken at Puerto Orotava, *3. Y. 1907, which can only be compared 
with the nearly allied adactyla Hb, 

Paoo. Zoql. Soc,—1907, No. LXII. 
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J met with a single small larva (98417) at Guimar, on March 11 th, 
on Phaynalon saxatile , the flowers of which it continued to eat 
very sparingly until it died on May 25th : persistent efforts to 
find other specimens were unsuccessful. The brownish larva, 
less than j inch in length, lias a pair of small projecting pronotal 
tubercules, and a metanotal pair, larger and more erect, also an 
anal tubercule; on all the segments are short, reflexed, bristles, 
arising from pairs of small tubercular excrescences. It differs 
somewhat from the larva of the allied satanas Mill., and 1 had 
regarded it as probably that of ad act)/la Hb„ with which I am 
not personally acquainted, until observing the close alliance of 
the imago of caaariemis Rbl. to that species. There can be 
little doubt that this was the larva of ca nark axis, although I so 
unfortunately failed to rear it. 


(] 126) Aoiustis satvsas Mill. 

Agdistis satanas Mill. Hull. Soc. But. Kr. XLIV. (5 s. V : 1875). p. rlxvii (1875) 1 ; 
Cat. Lp. Alp-Mar. 377-8. PI. 2* 9 (1875) 2 : Nat. Sic, V. 221-2 no. am 1 ” 8 (1888): 
Stgr-Kbl. Cat. Lp. Pal. II. 78 no. 1423 (1901) 4 ; Wlsm. Kilt. Hoc, XIX. 53 (1007) °. 

Hab. 8. Fbattce 1 ’*: Cannes, * Srabiasa candicans VI, cxel. VII 4 . 

In Mr. Tutt’s recently published ‘ Kntiwh Lepidontera 5 ' V. 129, 130 (1900), wane 
doubt is expressed us to whether a larva which 1 submitted to l>r. Chapman as that 
of Agdistis satanas Mill, is really an Agdtstis at all: this opportunity maybe taken 
to record the evidence upon which the identification rests. My experience in attempt* 
irn$ to rear eanariensis was precisely similar to that of Mill tore, and the failure may 
probably l»e attributed to the hibernating habits of the larvae of this group coming 
into premature practice through the necessity of keeping the bottles containing them 
in a comparatively cool temperature. I extract the following abridged notes from 
my voluminous correspondence with my late friend Monsieur Mil Here:—In 1885 
Million; had two larvae which he believed to be those of Agdistis satanas. lie was 
taking great care of them—one disappeared, the other fixed itself up tor pupation, 
but did not change, drying up, hut preserving its form, so that lie could figure it. 
In his letter to me, of August 19th, 1885, he mentions this tact and adds “car je crois 
avoir acquis la preuve que e’est hien la chenille de Satanas." The proof appears in 
the following translation: ‘One female of this Agdistis has had the good thought 
to lay ten fertile eggs, but I have not been able to feed the little caterpillars, which 
have not touched anything and have died of hunger. I have preserved in spirit 
some of these young larvae, which, under a strong lens, seem to me to have all the 
characters ot the caterpillar which you have prepared for your collection. I can send 
you these larvae obtained ah yw. 7 1 have empty egg-shells, sent at that time, but 
cannot find the larvae in spirit. 

In June 1888 Milltore published (Nat. Sic, V. 221-2) the following additional 
information on Agdistis satanas : — 

" Obs. Au dernier moment je trouve k l’habitat de la Satanas, la chenille de cctte 
Agdistis qui, du 15 au 25 juiu, est parveuue a son entier developpemeut. Kile we 
nourrit sur la Seabiosa candmtns dont clle rouge les feuilles, et sans doute sur 
d’autres plantes sous-ligneuses. 

“Cette larve rappclle la chenille de sa cong&tore Hegdenii, mais olle est plus eourte, 
avec les caroncules dorsales moins d<5veloppe« et les poils longs et raides, (font idle est 
couverte, dtSpourvus, k YaxtrtmiU, du petit rentlement apatuliftre qu’on reiuurque 
chez sa voisme. 

*• Ltotat Icthargique dure u )>eine un mois. 

“ VJgd. Satanas qui n’a ou’imc generation pond rarement en captivite, cependent 
une 9 enferntoe en un tube do verre, ayant pondu une 30* dVeufw, j’ai pu les etudier. 
Ct*s omfs M>nt relativement grow, elliptiques, bknch&tres, et protondement canned 
eu Jong; leur Plosion enfc lieu 15 jours aprfcs. 

La jeuuo ch. se montre alors & peu prf* ce qu’elle sera k sen divers Ages, Kile 
passe l’niver fix&* k une tige stVhe, dlssimuUe dans les brimlilles herbacAes/’ 
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15. (1428) Aodistts (Herbertia Tntt) tamark is Z. 

Adactyla Una arte is Z. Isis 1847. 899 no. 438* 1 l . A ydisiis lama - 
ricis Z. Lin. Ent. VI. 325-0 no. 7 (1852) J ; Meyr. Ent. Mo. Mag. 
XXII. lOfi (1885) 4 ; li-Bkr. Tr. Ent. Soc. Loml. 1894. 50 4 ; Kbl. 
Ann. KK. llofmus. XI. 115 (1890)XIII. 370, 380 no. 102 
(1898) ': XXI. 43 no. 182 (1900) 7 : Stgr-llbl. Cat. Lp. Pal. II. 
78 no. 1428 (1901)\ Herbertia tamuricis Chpin. k Tutt Hr. Lp. 
V. 129-30, 132,135, 253 (1900) '. Aydistis tarn uric in WLsrn. Ent. 
Hw. XIX. 54, 55 (3907) 

Hah. S. EUROPE’* \ WO. ASIA*. AFRICA— Egypt : 
Alexandria 4 ~ Aloeiua k : Biskra, H am main - es-Kala liin, 0. Ill 
- 28. IV. 1903, 3. IV. 1904, © Tamarir , 9. Ill, excl. 10. IV. 1904 
(II'W.), Canaries "' Texeiufk : Santa Cruz, 30. IV. 1898 
(Hints :) u ; ® Tnmarix yallira , 14. 1, excl. 27. 11 - 8. IV. 1907, 
© 24. V, exd. 13-15. VI. 1907 ( Wlsm.). Cape de Verdes : St. 
Vincent ^ 

Abundant in many parts of the Island, and no doubt thus 
widely distributed owing to the prevailing custom of planting 
Tamarir along the sides of the main roads so far as these extend. 
Preserved larvae compared with European and Algerian speci¬ 
mens show a curious modification in form, the tuberculous excres¬ 
cences on the prothorax and mesothorax, and on the second, fifth, 
and ninth alnlominal somites, although similarly placed, are dis¬ 
tinctly exaggerated, being at least one-third lunger than in 
European specimens, a peculiarity in which they are at least closely 
approached by larvae from Algeria. I am unable to find any 
difference in the imago. 

Id. (1430) Annum* (Adaotymts Crt.) static is Mill. 

Aydistis statin# Mill. Hull. Soc. Ent. Fr. XLIV. (5 s. V: 1875). 
p. elxvii (1875) 1 : Cat. Lp. Alp-Mar. 375-tf. PI. 2* 4-8 (1875) J : 
Wlsm. Ent. Mo. Mag. XXVII. 141 (1891) Stgr-Itbl. Cat. Lp. 
Pal, 11. 78 no. 1430 (1901) ‘. Adnetyhts staticis Chpin. it Tutt 
Hr, Lp. V. 128- 30(1900) '. Aydistis staticis Wlsm. Ent. Ilec. 
XIX. 53-4 (1907)\ 

Hah. S. France : He Kte Marguerite ; Beaulieu 1 ; © Sta- 
tice cordata , 111, excl. 15. V. 1890 ®V, exel. VIII ’**. Alge- 

iua : Ain-Ouruash ", Biskni Ha m m am - es-Sa la h i n \ ® Stalice 
limouium ”, 2. Ill - 5.1 V, excl. 28. IV. 1903, 23. Ill - 13. VI. 
1900 (117#/a.). Canaries —Tenerife : Puerto Orotava, © Statice 
pectinate, 8. V, exd. 29. V - 13. VI. 1907 (Wlsm.). 

The moths bred at Puerto Orotava from larvae on Statics pecti - 
nata are of a distinctly darker shade than those from Cannes and 
Biskra, but perhaps this may be partially due to fading in the 
older specimens; the larvae are similar. 

The larvae of lerinewris Mill, could not be found among those 
of 8taticis as they were at Cannes and Biskra. 


. 62* 
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II. ORNEODINA, 

I. ORNEODIDAE. 

9. (217) ORNEODES Ltr. 

17. (1438) Orneodes hCbneri Wlgrn. 

Alucitahexadactyla Hl>. Smlg. Eur. Schm. IN. PI. 6* 301 (181H) 1 . 
Alncita hvbneri Wlgrn. Kngl. Vet-Ak. Hndl. III. (7). 24 (1859) v . 
Orneodes hiibneri Stgr-Rbl. Cat. Lp. Pal. II. 78 no. 1438 (1901) 1 : 
Rbi. Ann. KK. Hofmus. XXL 36, 43 no. 183 (1906) l . 

Hah. EUROPE 1 ' 1 . Canaries *— Tenerife : Guiniar (IV. W. 
White) \ 

Prof. Rebel records hiibneri from Guiniar on the authority of 
8ir George llampson. My only knowledge of this Npocics in 
Tenerife is derived from specimens in Mr. White’s collection. 


III. TINEINA. 

I. GELECHIADAE. 

lO. (297) MET2NERJA Z. 

18. (2487*1) Metzxeria insionifk ans, sp. n. 

Antennae snow-white, faintly annulate with greyish fuscous. 
Ecdpi moderately recurved, the median joint somewhat coarsely 
scaled, but scarcely roughened beneath ; stone-whitish, sprinkled 
with fawn-brown and greyish fuscous. Head and 'Thorax stone- 
whitish, sprinkled with fawn-brown. Fore wings stone-whitish, 
profusely sprinkled with pale fawn-brown and pale greyish 
fuscous scales; there is a faint indication of a small spot at the 
end of the cell, preceded by another in the middle of the wing, 
and the line of the fold is sometimes slightly tinted with oclireous ; 
cilia speckled as on the wing-surface, and w ith a scarcely perceptible 
oblique shade-line before their tips. Exp. al. 10-11 mm. Hind- 
wings iridescent pale bluish grey, with rosy reflections ; cilia very 
pale brownish cinereous. Abdomen iridescent, bluish grey. Legs 
pale brownish cinei*eous. 

Type d (14145) Mus. Whan. 

flab , Tenerife: Guimar, 1700 ft., 20. HI. 1904 (Eaton); 
Santa Cruz, 3. IV. 1904 (Eaton). Two specimens. 

I did not meet with this species. 

19. (2488*1) Metzxeria infeux, sp. n. 

Antennae stone-whitish, faintly annulate with greyish fuscous. 
Palpi stone-whitish, shaded with fuscous along their outer sides. 
Head and Thorax stone-whitish, sprinkled with fawn-grey. t Fore- 
mngs stone-whitish, with a slight oclireous tinge, freely sprinkled 
with fawn-grey, especially along the costa, along the Upper edge 
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of the outer end of the fold, and about the termen; a email 
fuscous spot in the fold, scarcely before the middle of the wing, is 
followed by a larger more elongate discal spot, scarcely beyond the 
middle, another lying at the end of the cell; a few of the scales 
along the termen are tipped with fuscous, a slight sprinkling also 
occurring along the middle of the greyish oclireous cilia. Ecp. 
al. 11-15 mm. Hindi rings pale bluish grey; cilia j>ale greyish 
ochreous. Abdomen fawn-grey; anal tuft stone-whitish. Legs 
stone-whitish. 

Type e (98962) Mus. WImiu 

I fab. Tenerife: Santa Cruz, 8-14 TI. 1907 ; Puerto Orotava, 
23. IV, 10. V. 1907. Five specimens, but only one in good 
condition. 

This species differs from tristella Rbl. in having the antennae 
annulate, and in the paler colour of its somewhat narrow fore¬ 
wings; moreover, although the spots are in the same position they 
are unaccompanied in this sja*cies by the yellowish, or ochreous, 
streaks which in tristrlla tend to connect and emphasise them. 
The palpi appear to be also a little more slender. 

20. (2489*1) Mktzveria ihcuroa, sp. n. (Plate LI. fig. 4.) 

Antennae whitish ochreous, speckled with black above. Palpi 
whitish ochreous, more brownish ochreous on their outer sides. 
Head whitish ochreous. Thorax pale ochreous. Forewings 
whitish ochreous, longitudinally smeared with pile brownish 
ochreous below, alcove, and l>eyond the cell ; an elongate black 
discal sp»t lies on the middle of the wing, followed by a smaller 
one at the end of the cell and preceded by two, even less conspi¬ 
cuous, groups of black scales on the fold and at the upper edge 
of the cell respectively : cilia whitish ochreous, with a slender 
brownish line running through their middle. Exp.al . 14-16 mm. 
Hind wings tawny grey; cilia pale brownish ochreous. Abdomen 
shining, pile greyish. Legs whitish ochreous. 

Type <5 (98304) Mus. Wlsm. 

Hah. Tenerife: Villa Orotava, ©in seed-heads of Carlina 
sniicifalia , 25. IV - 7. VII, exel. 3, VI - 18. VII. 1907. Four 
specimens. 

Larva white, without markings. Head olivaceous blackish, 
rather broadly edged with white on either side of the suture; 
pronotal plate indistinct, pale olivaceous. Long. 6 mm. Type © 
(98308: 7. VII.) Mus. Wlsm. 

Bred from larvae, collected April 25th, feeding in old seed- 
heads of Carlina salicifolia Cav. in barrancos above Villa Orotova. 
Allied to cmtiliella Mschl, 

21. (2490*1) Metzneria monochroa, sp. n. 

(Plate LI. fig. 5.) 

Antennae pale ochreous. Palpi ochreous; brownish ochreous 
on their outer sides. Head and Thorax pale ochreous, slightly 
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smeared with pale brownish oehreous. Fore wings whitish oehreous, 
suffused with very pale brownish oehreous, leaving the neuration 
faintly indicated by slender lines of the paler ground-colour, 
scarcely noticeable, except towards the apex ; a slight suffusion of 
fawn-brown from the base of the costa reaches to about one-third, 
with a group of scales, indicating a spot, below the costa near its 
termination ; a plieal spot is placed below and a little beyond tins, 
and there is also a similar fawn-brown spot, rather more conspi¬ 
cuous, at the end of the cell; cilia pale oehreous. with a very faint 
dividing shade-line. Exp. al . 23 mm. Hind wings tawny grey; 
cilia very pale brownish oehreous. Abdomen grey. Legs pale 
oehreous; tarsi unspotted. 

T?/pe 8 (98309); $ (98310) Mus. Wlsm. 

Hah. Tentsrife : La Laguna, 11. Y. 1907. Two specimens. 

The 8 in fin© condition, the 2 not quite so good ; found below 
the large leaves of wild Artichoke ( Cynara earduncnlns), shelter¬ 
ing on the ground from a high wind. It is near torridella Mn„ 
but much paler and quite distinct. 

11, (321) SITOTROQA linm. 

22. (2902) SrroTRooA cerealella Oliv 

Alucitacerealella Oliv. Enc. Meth. IV. (Ins. I.). 121 no. 15 (1789)\ 
Sitotroga cerealella Wlsm. Tr. Ent. Soc. Loud. 1894. 537, 544 
no. 32*; Rhl. Ann. KK. Hofmus. IX. 18, 89 no. 172 (1894)': 
XXL 44 no. 215 (1906)*: Stgr-Rbl. Cat. Lp. Pal. II. 157 no. 
2902 (1901)*; Busck Bull. US. Nat. Mus. 52. 490 no. 5552 
(1902) r ; Meyr. Pr. Lin. Soc. NSW. XXIX. 286 no. 50 (1904) 7 : 
Jr. Bomb. NIL Soc. XYI. 591 (1905) \ 

Hah, EUROPE 1 ’ 4 . ASIA— Ceylon *—Japan (Fryer : Mus. 
Wlsm.). AUSTRALIA 7 . N. AMERICA Madeira* s — 
Madeira 2 : Funchal ( Wollaston) \ Canaries 2 ’ ; — Tenerife : J Y. 
1884 (Leech); Santa Cruz, 31. I. 1907 (Jf7sm t ); Puerto Orotava, 
24. III. 1902 {Eaton); “on board SS. ‘Gando’,” 15. Yl. 1907 
(TTCsm.). 

Taken at Santa Cruz, and on board ship when coming borne, 

12. (3201) PRAGMATODES, gn. n, 

(irpa ypa r wo r)t sb troubles >me.) 

Type P rag mat odes fruticosella Wlsm. 

Antennae $, slightly serrate, somewhat thickened in 8 ; hasal 
joint without pecten. Maxillary Palpi very shorty connivent. 
Labial Palpi recurved, moderate, median joint smoothly scaled; 
terminal joint shorter than median. Haustellnm moderate. Head 
and Thorax smooth. Forewings elongate, gradually tapering to 
apex: neuration 12 veins; 7 and 8 stalked, to costa, 6 out of 7 ; 
rest separate, l furcate at base. Hindwings (— 1), costa and 
dorsum almost parallel, apex strongly produced, termen oblique ; 
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cilia 3, costal cilia somewhat bristly towards base: ne oration 
8 veins; 2 to 5 remote; (i and 7 stalked, 0 weak. Abdomen 
moderate. Legs, hind tibia* clothed with loose hairs. 

I am unable to refer this somewhat obscure species to any 
described genus. In the combined characters 3 and 4 remote, 
6 and 7 stalked in the hindwings; and 6 out of 7, beyond its 
furcation w ith 8, in the forew ings, this agrees w ith Sitolrnyu Hum., 
which however differs in having a jiecten on the basal joint of 
the antennae. Schistophila Cliret. and Glance Climb, differ in 
having broader hindwings, with 3 somewhat approximated to 4. 
and the latter has long, flattened, broad, Mack sulwostal bristles. 
Ptocheuusa limn, has 3 and 4 of the hindwings connate, and 
3 and 4 of the forcwings coincident. The group of Aproaerema 
Dint., having C> and 7 of the hindwings stalked, differs in having 
3 and 4 connate ; A podia Hum. agiees with Pragmatode s in the 
neuration of the totewings, lmt like other allies of Ari*toteUa lib., 
with 3 and 4 ot the hindwings i emote, differs in having <> ami 7 
separate, not stalked. 

23. (2901T) Praomatodes fiipth osella, sp. n. 

(Plate LI. fig. 10.) 

Poecilia (StcnoW'hia) sp. IthI. Ann. KK. llofmus. XI. 128, 340 
no. 192 (1890) \ SfenoMtta (Poecilia) sp. It hi. Ann. KK. llofmus. 
XXL 44 no. 214 (1900)-. 

A ntennae dirty w hitish. obsciu ely annulate w il h fuscous. Palpi 
dirty whitish, dusted with fuscous, a black hand before the aj>e\ 
on the median and terminal joints. Head and Thorax whitish, 
speckled with fuscous. Fore wings dirt} stone-whitish, dusted 
with fuscous; a basal patch, with convex outer margin, reaches 
to nearly one-fifth fiom the base and is thickly bestrewn with 
fuscous, the space beyond it forming a narrow' fascia of the pale 
ground-colour, followvd bv a transverse blackish band, also irre¬ 
gularly com ex. hut ill-defined on its outer side; this again is 
followed along the dorsum and costa by somew hat profuse blackish 
dusting, a small dark discal sj>ot lying in the middle of the wing; 
l>eyond the middle an inverted and rather angulated fascia of the 
}>ale ground-colour is ill defined and followed by profuse blackish 
speckling, reaching to the apex and termen ; cilia pale brownish 
grey, with a shade-line before their outer ends. F,cp. al. 6*5-7’5 
mm. Hindwings deeply sinuate, but not squarely excised below 
the apex; grey; cilia jwde brownish grey. Abdomen greyish. 
Legs pale brownish grey, with fuscous bauds on tibiae and tarsi. 

Type 2 (98969); <J (98970) Mus. Wlsm. 

Hob. Tenerife : Santa Cruz, 31.1-21.11, 29. V. 1907, © 
RuMafruUcQBQy 13. II, excl. 19-29. III. 1907 ; Guimar, 28. II - 4. 
Ill* 1907. Ten specimens. 

Bred in March from larvae found mining the leaves of lhtbia 
fmticosa in February. The moth was also taken on the wing 
from January to March, and in May, at Santa Cruz and Guimar. 
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I feel very little doubt that the Poecilia {Stenohchia) sp,, which 
Rebel described from a worn 9 , taken by von Hedemann, in a 
barranco near Santa Cruz among Tamarlc , 5. Y. 1895, was the 
species now described as frnticosella, the larvae of which, although 
difficult to rear, are very common on Rabia in all the barraneos 
west of the town. 


13. (320) APODIA Hnm. 

24. (2900-4) Apodia guimarensis, sp. n. (Plate LL fig. (>.) 

Antennae cinereous. Palpi whitish cinereous. Head and 
Thorax whitish cinereous, the latter with a pale fawn-brown 
patch above. Foreicings pale fawn-brown, with whitish cine¬ 
reous lines and streaks, placed longitudinally and obliquely, but 
not transversely; one along the costa from base to apex, one 
along the cell from the base, branching to the costa beyond the 
middle, and again before the apex; another along the upper 
edge of the fold as far as the middle of the wing, nearly touching 
the outer end of an oblique dorsal patch arising before the middle, 
a similar patch arising before the tomus and angulated outward 
toward the apex ; cilia whitish cinereous, dusted with fawn-brown 
scales on their basal half. Exp. al. 7-5-9 mm. Hind icings pale 
grey; cilia pale brownish cinereous. Abdomen brownish grey. 
Legs pale cinereous. 

Type 6 (98979) Mus. Wlsm. 

Hob . Tenerife: Guirnar, 13-28. 111. 1907 (l«m.) f 20. HI. 
1904 {Eaton). Four specimens. 


14. (3IO) ARISTOTELIA lib. 

25. (2797*1) Aiiistotelia ancillula, sp. n. 

Antennae pile fawn, broadly barred with dark fuscous above, 
almost obliterating the paler colour, except a noticeable sp>t at 
the outer end of the basal joint. Palpi pale cinereous; the 
median joint coarsely clothed beneath, speckled externally with 
fuscous; terminal joint much sprinkled with fuscous externally. 
Head rosy fawn, shaded with fuscous. Thorax rosy fawn, a 
strong dark fuscous shade anteriorly between the tegulae. Fore¬ 
wings rosy fawn, thickly sprinkled with fuscous, and with some 
dark fuscous, almost black, spots—one on the costa near the base, 
another, larger, on the dorsum below it, and a smaller one between 
them—these more or less confluent; opposite the middle spot is 
a larger one at about one-sixth, its lower edge testing on the 
fold; again, a little before the middle, is a similar spot on the 
disc, more or less confluent with a smaller one slightly preceding 
it on the fold, and these again are followed by a smaller and tem 
conspicuous spot at the end of the cell; cilia rosy fawn, sprinkled 
with fuscous along their base. Exp. al. 13 mm. Hindwings (I); 
.shining, somewhat iridescent, pale bluish grey; cilia fawn- 
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brownish. Abdomen greyish. Legs pole fawn-ochreous, somewhat 
speckled with pale fuscous. 

Type ? (98982) Mus. Wlsm. 

Hah. Tenerife: Guinmr, 25. III. 1907. Unique. 

Agreeing precisely in the form of the hind wing with servellaZ., 
hut differing from this, and so far as I am aware from all other 
species of the genus, in the form and distribution of the more or 
less distinct sjH>ts, 

20. (281 M) Akistotelta cacumicra, sp. n. 

A ntennae brownish grey. Palpi with the median joint slightly 
ruffled beneath; pale cinereous, dusted with brownish grey, with 
a fuscous hand around the middle of the terminal point. Head 
and Thorax brownish grey. Fore wings brownish grey, with a 
slight sprinkling of pale cinereous scales, some of which about 
the apex are tipped with brownish fuscous; three brownish 
fuscous sjiots are indistinctly indicated, one on the middle of the 
fold, one before the outer end of the fold, and one above and 
between these, on the cell, forming with them an almost equi¬ 
lateral triangle; cilia brownish cinereous. Exp. ah 7-8 nun. 
/Hodwings iridescent, dark bluish grey; cilia brownish cinereous. 
Abdomen greyish fuscous. Legs brownish cinereous, the tarsi 
spotted whitish at the joints. 

Type 6 (98983) Mils. VVLsm. 

Nab. Tenerife: Santa Cruz, 2fi. I - 21. II. 1907, 29. IV. 1907; 
Puerto Orotava, 14. V. 1907. Seven specimens. 

Near nunicetella llfm., hut without any indication of pale 
opposite spots before the apex ; also differing noticeably in the 
absence of the shade-line which runs through the cilia in that 
species, and gives a rounded appearance to the otherwise almost 
evenly pointed wing. 


15 (319) CHRYSOPORA Chns. 

27. (2894*1) Chhvsopora boseae, sp. n. (Plate LI. fig. 7.) 

Antennae golden yellow, annulate with black. Palpi black, 
medial and terminal joints tipped with yellow. Head shining, 
brassy yellowish. Thorax black, with a few yellow scales. Fore- 
wings black; a bright golden fascia, at one-fourth from the base, 
descends obliquely inward from costa to dorsum, and is followed 
on the middle of the dorsum by two yellow spots, the first pre¬ 
ceded by some raised black scales and having at its upper edge a 
tinge of coppery chestnut which is repeated in a strong spot at 
the end of the cell, above and beyond which is a triangular pale 
yellow spot on the costa; cilia pale brownish ochreous, thickly 
sprinkled, except on their outer ends, with black. Exp* (d. 7-8 mm. 
Hindwings deeply excised below the apex; grey; cilia brownish 
grey, a slender pale cinereous line marking their base. Abdomen 
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blackish. Legs black, with pale oc hr ecus spurs; hind tarsi with 
about five pale ochreous annulutions. 

Type 6 (98991); $ (98992) Mus. Wlsm. 

Hal h Tenerife : Puerto Orotava, 27. IV -- 8. V. 1907, 0 mining 
leaves of Bose a yervamora, 21. IV, excl. 11-29. V. 1907. Thirty 
specimens. 

The larva makes blotcli-like mines in the leaves of Bosea 
yervamora , an indigenous shrub (which also occurs in the West 
Indies), on which it is by no means uncommon at Orotava ; 
probably to be found elsewhere, as I believe I recognised the old 
mines between La Laguna and Tegeste. 

16. (311) APROAEREMA Dmt. 

= *ANACAMPxrx Stgr-Rbl. (nec Crt.). 

28. (2838) Aproaerema psoralella Mill. 

n. syn. = *albipalpella (p.) Wlsm. (nec US.); =infestella Rbl.; 
= *anthyUidella (p.) Stgr-Kbl. 

Gelechia psoralella Mill. Ie. Chen-Lp. II. 83-6. PI. 61 * 1 6 
(1865) 1 : III. 460 (1874)". Anaccunpsispsoralella Stgr-Wk. Oat. 
Lp. Bur. 299 no. 2079 (1871) 3 ; Mill. Cnt. Lp. Alp-Mar. 335 
(1875) 4 ; Hrtm. MT. Mfinch. Ent. Ver. IV. 24 no. 2079 (18W»\ 
Aiiacampsis * aliapalpalla (p.) Wlsm. Tr. Ent. Soc. Loud. 1894. 
537, 544 no. 33 (1894) [excl. * Porto Santo. A7/?.’]. Anacanrpsis 
infestella Rbl. Ann. KK. Hof mils. XL 128, 146 no. 195 (1896) 7 : 
XXI. 44 no. 212 (1906)*: Stgr-Kbl. Cat. Lp. Pal. II. 154 
no. 2838 (1901)°. Anacampsis *anthyllUleUa (p.) Stgr-Kbl. Oat. 
Lp. Pal. II. 153 no. 2835 (1901) 11 [excl “ Mad.”]. 

Ilah. S. France: Amelie-les-lwuns; Cannes; Frejus. ©/Vv- 
ralea bltuminosa , X-IV, excl. V- VIII. Madeiras ''—Madki ra ’ : 
(Wollaston) 1 '. Canaries 7 — Tenerife 7 : Guimar, 14. I1J. 1907, 
(fePsoralea bituminosa, 3 9. IV, excl. 6. JV - 6 V. 1907 ( Wlsm .); 
Puerto Orotava, 14-30. IV. 1895 (JMemann ) 7 ; 26. JV 14. 
V. 1907 (lllsm .); Bajomar, 25. V. 1907 (Wist*.). 

Stainton [Ann-Mag. Nil. (3 s.). III. 213] recorded *anthylli- 
della Hb. from Porto Santo (Madeiras), and described slack - 
islella , sp. n., from Northern Deserta (Madeiras). In 1894 (l. c. 6) 
I referred Stain ton’s supposed *anthyUhldla to * albipalpella HS., 
and recorded as the same species a single specimen (13617) from 
Madeira. Rebel (1. c. 7) suggests the possibility that the species 
recorded by me as *albipalpeUa HS. ( *anthyUidella Stn.) might 
be the species which he proceeds to describe as infestella Rbl. 
I think this extremely probable, so far as the specimen from 
Madeira (13617) is concerned, for I have now before me more 
reliable exponents of alhipalpeUa HS,, and this Madeiran specimen 
does not completely agree with them; but it does agree with 
psoralella Mill,, which Rebel (1, c. 10) sinks as a fwnonym of the 
true anthyllidella Hb. As wear© all seeking for the truth, and as 
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on© good turn deserves another, may I, in thanking Prof. Rebel 
for the hint, suggest that his infestella is psoralella Mill.? In 
support of this theory, without seeing Re 1 jet’s type, l can only 
say that pxoralella Mill, is very common on Psoralen hitaminosa 
in Tenerife, and the larvae from which I reared it there are the 
same as those pointed out to me by Mil Here himself at Cannes 
many years ago. Rebel’s specimens of rn/estella were taken at 
Orofcava 14 -30. IV. 1895; 1 have specimens of psorahlla labelled 
OrotHva, 2«. IV 14. V. 1907. 

Tn any ease l must admit that the Madeira specimen (13U17) 
is psoralella Mill., while Stainton's specimen from Porto 8anto, 
recorded as *antfn/UideUa (no. XXVII1) has a white face and white 
palpi, and is a finer specimen of elachixtella Stn. than is the unset 
type (no. XXIX, d ) from Northern Ileserta. 

28 14 . (2810) Arroaerema elac hi stella »Stn. 

= *f(nth}fllideUa Stn. (nee Hh.): =**alhipalpclla (p.l Wl«m. (lice HS.). 

Gelttehut *antlii/llide!la Stn. Auu-Mag. NH. (3 s.). III. 213 no. 10 (1850) 1 . 
GeUchia ehtehtxtcUa Stn. Ami-Mug. NH. {3 s.). III. 213 no, 20(18oU) 2 ; Wkr. 
Oat. Lp. HM. XXIX. 328 no. 3u7 (18tU) a . Anacamptis *alla)>alp<lla ip.) WKm. 
Tr. Knt. S«x\ Lnml. 1894. 537, 514 no. 33 (1894) 4 . Anacampsig elachistella 
Wlsm. Tr. Knt. Soc. Loud. 1894. 537, 541 no. 34 (1894) 5 : Stgr-Kbl. Cat. Lp. Pal. 
II. 154 no. 2843 (3901)“. 

Hah. Madeiras^" -XuUTitBits Desketa : (WoUaxto »)'-• a — Porto Sucre: 
(Wollaston)'. Canaries --Uran Canaria : Las Palmas, 15. VI. 1907 (Win ok). 

Stainton ‘Ann-Maj?. NIL (3 s.}. III. 213 recorded *anthpUideUa Hi), from Porto 
Sunto, and dt«*rriU*d elachi*t<lla, *p. u.. from Northern lioertn. In 1891 (1. c. 4) 
I referred Stainton’s supposed *a»thji/lhdeffa to *alhipalpella HS.. and recorded as 
the same sjxN'ies a single speeimen (13317) from Madeira. Having now before me 
mor»* reliable exponent* ot albipuncfella HS., I find that this specimen from 
Madeira does not completely agree with them: but it doe# agree with psorahlla 
Mill., which T ha\c bred from Psoralea hituminosa at Cannes atid m Tenerife I 
have again examined Stainton’s specimens and find that his *authyllidella from 
Porto Santo (no. XXVIII) has white palpi and white face*, and is a finer fcjimnieu 
of elachixt lltt Stn. than is the unset type (no. XXIX, £ ) from Northern Ileserta. 
1 took tw r o s|MN*imens of this snenes at Las Palmas on June loth. The locality 
“Mad.” (Stgr-Kbl. Cat. Lp. Pal, II. 353 no, 2835) j so tains to elaehisttdla Stn. 
(u**anthyllMella Stn.) — the true anthylhdefla Hh. bus not yet been recognised as 
occurring in the Madeira* or Canaries. 


29. (2847-01) Aproaerema uenistae, sp. n. (Plate LI. fig. 8.) 

Antennae black, with white annulations. Palpi white, with a 
slender black line along the under side of the acute terminal 
joint. Head white. Thorax brownish olivaceous. Forewings 
pale brownish olivaceous at the liase, blending to blackish about 
the middle, and on the dorsum nearly to the base ; beyond the 
middle is a straight, well-defined, oblique white fascia, of even 
width, pointing slightly outward from dorsum to costa: hevond 
it the terminal portion of the wing is profusely sprinkled with 
some brownish, many blackish, and a few elongate shining steely 
grey scales, the latter prevailing around the margin and at the 
base of the tawny greyish cilia. Exp. ah 8 mm. Hind wings 
leaden grey; cilia tawny grey. Abdomen leaden grey. Leys 
white, With broad tawny fuscous bands tu-ound the him! tibiae. 
Type $ (98993); <S (98994) Mm Wlsm. 
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lfab. Tenerife : La Laguna, © in shoots of Genista canari- 
ensis, 18. V, excl. 21. V- 9. VI. 1907, Thirty-three specimens. 

Closely allied to captirella H8. and acanthyUidis Wlsm. [Ent. 
Mo. Mag. XLT. 40 (1905)], differing from the former in the white 
fascia being more outwardly oblique from dorsum to costa., and 
from the latter in the form of this fascia, which is consistently of 
even width throughout, throwing no projection toward the 
terrnen on its outer side ; it is also slightly larger and has darker 
hind wings. 

30. (2847*2) Aproaerema thaumalea Wlsm. (Plate LI. fig. 9.) 

Aproaerema thaumalea Wlsm. Ent. Mo. Mag. XLI. 41 no. 2847*2 
(1905)\ 

Hah. Algeria 1 : Hammam-es-Salahin, © Astragalus ijomho, 
III-V, excl. IV-VI. 1 Canaries —Tenerife : Guimar. © Lotus 
sessilifolins, 6. Ill, 16-27. IV, excl. 10 29. IV, 20. V. 1907. 

Thirteen specimens, bred from larvae forming sand-galleries 
beneath the trailing shoots of Lotus sessilifolins , on the coast 
near Puerto (Juiinar, are not in any way distinguishable from my 
Algerian specimens bred from Astrmjalns yombo . The food- 
plants are not very nearly allied, but they both grow on hot 
-sandy soil, and the habits of the larvae are almost similar, but the 
larvae themselves, or at least the specimens which I preserved, 
believing them to belong to this species, are totally different, so 
much so that I am led to doubt whether the Algerian specimen 
-(97110) does not rightly belong to some other species feeding on 
the same plant. About the Tenerife larva there can be no 
mistake: it is a curious, long, attenuated larva, with the thoracic 
somites slightly swelled; the head pale yellow-brown, pronota* 
plate broad, but very faintly indicated ; abdominal clampers short 
almost rudimentary. It is creamy white, with a slender reddish 
line on either side of the dorsum, running from the mesothornx 
to the anal extremity. Long. 13 mm. © (98996) Mus. Wlsm. It 
descends into the sand in a silken tube, coming up to feed on 
the leaves of the plant, and again retiring below ground. So far 
as 1 observed, the Algerian larva did not descend below the 
surface of the soil, the sand-tulies l>eing among the trailing 
branches. 

The specimen figured (98995, $ ) is from Guinmr. 

31. (2847*1) Aproaerema mercedella, sp. n. 

(Plate LI. fig. 11.) 

Antennae yellow, annulate with black. Palpi pale yellowish, 
the median joint black nearly to its apex, except a narrow line of 
white along its upper side ; terminal joint with a broad blackish 
shade before its apex. Head yellowish white. Thorax pale 
yellowish, with a diffused greyish fuscous median shade above* 
Forewings blackish, with pale yellowish patches and lines Occupy¬ 
ing almost as much space as the ground-colour, which is accom- 
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panied, around their edges, b y some rust-brown suffusion, especially 
noticeable on the apical portion of the wing; at the extreme base 
a short yellow streak, which follows the fold, is quickly diverted 
and dilated to the dorsum ; a large pale yellow patch, commencing 
above its outer extremity on the costa, is attenuated obliquely 
outward along the cell, ending in a pale ocellate spot at the end 
of the cell, containing an elongate black dot, a. little Ijeyond which 
an outwardly angulate, narrow, pale yellow fascia crosses the 
wing; this is produced at either extremity along the margins 
ami around the apex, forming thus a narrow yellowish band 
enclosing a space of the shape of a blunt arrow-head ; cilia pale 
yellowish, with two parallel black lines running through them 
and emphasising the obtusely rounded appearance of the apex; 
the pale costal patch throws a slight excrescence across the fold 
before the middle, hut does not reach the dorsum. Exp. al. 10 mm. 
Hhtthnitys leaden grey; cilia brownish grey. Abdomen grey; anal 
tuft oehreous. ochieous, the tarsi tmnded with leaden grey. 

Type (S (14107) Mus. Wlsm. 

Hah. Tenerife: Las Mercedes. 0 on dead moss-grown hark 
of Lrotroccrasus lasitanica. 7. Ill, excl. 24. VIII. 1904 ( Eaton ). 
Unique, 

Among descvil>ed sjnvies this is most nearly allied to niyrato- 
wcU<f Clms. and concinns*>U<t Chiub., from both of which it differs 
in the presence of dark dorsal markings; the pattern is found 
also in other allied American genera. A single specimen was 
bred by the Rev. A. E. Eaton from a larva found on dead moss- 
grown hark of Lauroeerattn# lusiUinica . 7. III., near the Casa del 
Agtia, in the forest of Las Mercedes, 2050 ft. (near La Laguna), 
on August 24th. 1904. 

17. (303*01; TELPHUSA Climb. 

= XtcxoLtx 'Hf. i M eyr. 

Tklpuusa Climb. Can. Ent. IV. 132 (1872); Busck Bull. VS. 
Nat. Mus. 52. 49(5 7 (1902): Busck Pr. US. Nat, Mus. XXV. 
773, 783 9. PI. 28 • 5 (1903). 

Xenousciiia Meyr. HR. Hr. Lp. 583 (1895). 

32. (2743) TELPiursA cisti Stn. 

Gelechia ckid Stn. Tin. S-Eur. 211-12 (1809) l . Tele la cisti Mill. 
Cat. Lp, Alp-Mar. 331 (1875) J ; llrtui. MT. Munch. Ent. Ver. 
IV. 20 no. 1983 (1880)'; Wlsm. Ent, Mo. Mag. XXVII. 145 
(1891) 4 ; Rbl. Verb. ZB. Ges. Wien XLI. (1891). 530 no. 45 
(1891) \ Gelechia ( Teleia) cisti Stgr-Rbl. Cat. Lp. Pal. II. 150 
no. 2743 (1901 )\ 

Hah . S. EUROPE ^—S. France l * (i : © Cistus aahnaefdius l \ 
0 . rdbidm \ Ill-VI 3 , excl. IV VIII* 3 — Dalmatia '** — Corsica : 
Carte, © Claim excl. 18-27. VII. 1898 (IPfom.). 

N. AFRICA— Tunis: Aine-Dmh*m, 21. VII. 1896 (E<tion)~ 
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Algeria : Port National, Algiers, 1. XI* 1892 ( Eaton) ; Azagga, 
2. IX. 1893 (Eaton); Lac Houbeira, 3. VII. 1896 {Eaton). 
Canaries — Tenerife : Ouimnr, © Cistvs monspeliensis , 26. II. 
exd. 4. V - 3. VI. 1907 (If7sm.). 

33. (2749*1) Telphitsa schizogynae, sp. n. (Plate LL fig. 12.) 

Antennae black, (lotted with white throughout. Palpi, ter¬ 
minal joint longer than the smoothly and compactly clothed 
median; pinkish white, with two slender black lines running 
throughout the length of the terminal, and a black patch on the 
outer side of the median joint at its base. Head iridescent, steely 
whitish. Thorax black, shaded with brownish ochreous at the 
sides. Forewings steely whitish, suffused with bluish grey to 
two-thirds from the base, and again narrowly around the apex ; 
at the extreme base is a short brownish ochreous patch, externally 
bounded by a black dorsal streak, and separated from the costa 
by black ; there are two black diseal spots, one before the middle, 
one at the end of the cell- the first of these preceded by a similar 
spot on the fold below it; the outer edge of the blue-grey shading 
is straight, except for the outer diseal spot projecting through it; 
apex and cilia white, the latter with a faint median shade. 
Exp. al. 14-16 mm. Hind wings abruptly and deeply excise* 1 
below apex, veins 3 and 4 separate, 5 approximate to 4, discoidal 
weak, 6 and 7 stalked; tawny grey; cilia paler, with a lighter 
line along their base. Abdomen and Legs towny grey, thetaisi 
pale-spotted. 

Type 6 (98997); 2 (98998) Mus. Wlsm. 

Hah. Tenerife : Puerto Orotava, © in galls on stems of 
Schizoyyne'sericea , 21. IV - 16. V, excl. 25. TV, 10 30. V, 3-30. 
VI, 2-i<>. VII, 19. VIII. 1907. Fourteen specimens. 

A distinct species, perhaps most resembling fngitirella Z. 
4- lyellella Ort., but larger. The median joint of the palpi is too 
smooth to T>e described as “thickened with rough scales beneath/' 
hut the clothing of this joint is variable in the genus Telphnm. 
Bred from larvae feeding in a swelling on the stems of Schizoyyne 
sericea : these galls are abundant on the plant, hut their numbers 
are likely to be somewhat misleading as to the abundance of 
the species, for not only are they for the most part empty galls 
belonging to many previous seasons, but a very large proportion 
of the living larvae are affected by parasites—indeed I have been 
able to rear only fourteen specimens from at' least 150 galls 
collected. 

34. (2749*2) Telphusa canariensis, sp. n. (Plate LI. fig. 15.) 

Antennae mealy white, annulate with fuscous. Palpi mealy 
white, with two blackish annulations on the terminal joint, and 
two oblique blackish bars on the outer side of the median! Jlead 
and Thorax mealy white, the latter slightly sprinkled with fuscous. 
Fore wings mealy white* sprinkled, and almost suffused locally, 
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with grovisli fuscous; nn oblique costal spot, at one-sixtli from 
the base, points downward to a similar one on the fold a little 
beyond it, which again points to another on the dorsum, each 
containing some raised scales, there is also a small spot at the 
extreme base of the fold ; another costal spot occurs before the 
middle and is somewhat diffused outward and downward toward 
a small dark discal spot, beyond which, transversely placed, are 
two small spots at the end of the cell, these and the preceding 
being partially surrouude 1 by pale ochreous scaling; there is a 
faint indication of a transverse shade beyond the end of the cell, 
throwing an acute angle outward towards the apex from below 
its middle, the space beyond this shade being of the paler ground- 
colour, hut succeeded bv more shady suffusion around the apex 
and termen; cilia mealy white, dusted with greyish fuscous. 
E.ep. <d. 10 mm. Hi/idnunys pale grey; cilia pale brownish grey. 
Abdomen brownish ochreous. Leys whitish ochreous. 

Type 9 (9H999) Mus. Wlsm. 

Hah, Canaries — Tenerife: Guimar, 12. IV. 1907. Unique, 

Taken at light. 


18. (303) GELECHIA lib. 

35. (2533) (iKLECIilA DOMESTIC A IIw. 

35-fa. (2533 fa) domestic'A II w. -f domestic a liw. 

/{ecnrrario doutestica llw. Lp. Hr. 551 no. 18 (1828) \ Bryotroj)ha 
dowxtiett Stgr-Rbl, Cat. Lp. Pal. IJ. 142 no. 2533 (1901)*. 

Hah, EUROPE-- England -Germany —Austria — Italy — 
Spain. WC\ ASIA. 

35 -f b. (2533 -fb) domestica Hw.f salmoxis, var. n. 

Hryotropha domestica \V)sm. Tr. Ent. Soc. Ixmd. 1894. 537, 544 
no. 31 (1894)’; Rbl. Ann. KK. Hofmus. XXI. 38, 44 no. 208 
(1900)'. 

Hab . Algeria: Hnnnnam-es-8alahin. 18. IV. 1903 
Constantine, 20. V. 1895 (Eaton) ; El-Kantam, 25. V. 1903 
(fJTtfw.). Madeiras Madeira : ( WoUaston) 1 , Canaries 2 --Tene¬ 
rife: (White )'; On invar, 4. IV. 1907 (IfTem.). Five specimens. 
Type o (99000) tiuimar, Mus. Wlsm. 

I have already recorded this species from Madeira, and Prof. 
Rebel mentions a Tenerife specimen which I have seen in 
Mr. White's collection. I took a fine <J at Guimar on April 
4th. These specimens have a salmony pink hue in the ground¬ 
colour of the forewings, which is wanting in European specimens. 
1 have three specimens, taken in Algeria, which resemble the 
Canary form, and to which I had given the MS. name “ salmonis”: 
m all the markings correspond with those of English domestica, 
Hw., it is perhaps sufficient to indicate these and the Canary and 
Madeiran specimens under this varietal name, taking my Guimar 
4 (99000) as the Type of this variety. 
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36. (2584) Gelechia plutelliformis Sfcgr. 

= oU/iaella Mill.; = siewersielltis Chr. (nee sieversi Stgr., sp. alt., 
2584*01). 

Gelechia platelliformis Stgr. Stett. Ent. Ztg. XX. 239 no. 79 
(1859) 1 ; Stn. Tin. 8-Eur. 141, 147 no. 18, 360 (1869)\ Ahwita 
olbiaella Mill. le. Clien-Lp. 1. 193 6. PI. 1*2-6 (1861) 3 ; Stn. 
Tin. tS-Eivr. 167, 182 5 no. 10 (1869) 4 . Ht/psolophus siewer 
siellus Chr. Stett. Ent. Ztg. XXVIII. 239 40 (1867) \ Gelechia 
platelliformis Stgr. Berl. Ent, Zts. XJV. 309 10 no. 91 (1870)“: 
Stgr-Wk. Cat. Lp. Eur. 290 no. 1832 (1871) 7 ; Mill. Cat. Lp. 
Alp-Mar. 326 (1875) 4 ; Hrtm. MT. Miineli. Ent, Vcr. IV. 16 
no. 1832 (1880)“; Curo Cat. Lp. Ital. VI. 38 (1882) 10 ; Rouast 
Cat. Chen. Eur. 155 (1883) u ; Chr. Mem. Lp. Rnihf. II. 158 
no. 316 (1885) u ; Rhl. Ann. KK. Ilofmus. VII. 274, 283 no. 56 
(1892) 1,1 : XIII. 377, 381 no. 203 (1898) u : XXI. 44 no. 209 
(1906) n : Stgr-Rbl. Cat. Lp. Pal. II. 144 no. 2584 (1901) 

Hah. S. Spain^ 1, \—S. France 7 ^ 10 HE. 

Russia: Sarepta 7 ,0 - 11 , 23. V. 1860, 1. VII. 1866, 11. VIII. 
870 (Christoph). Poxtuh n< "’.-—Syria —Tint* u ’ n *" : © Tama- 
qallwa : laxa' 9 : pallasii' II1-IV 1 ; VI 

VIII 1 0 ; IX 1 : autumn ‘ 1 n . excl. V VI ' “ 5 ; VII -; 
VIII w Canaries 1l ~ 1 '—Tenerife : Guimar, 15. 1. 
1898 ( Ilintz )“; Santa Cruz, 17.1-2. IT. 1907, © Tamarix 
gallica , XII 1, excl. 20. II - 17. IV. 1907 (H7sm.); Monte do 
Aguirre, 800 m., 21. VII. 1889 (Simon//) n . 

Among a series of fifteen specimens, bred from 7 'arnaris gallica* 
near Santa Cruz, one pale variety approaches somewhat closely 
in colour to the Algerian simtatella , Wlsm. [Ent. Mo. Mag. XL. 
223 (1904)], hut the form of the markings is distinctly that of 
platelliformis , which it resembles also in its smaller size. 

The larva feeds on Tamarivc gallica , m December and January, 
the moth Hying in January, February, and March. 

Larva , somewhat attenuate to either extremity, greenish 
yellow, with reddish patches on the anterior portion of each 
segment, and a few, sparsely distributed, bristly hairs; there is 
a single black dot on either side of each thoracic somite. Head 
pale green ; no distinguishable pronotal plate ; legs and clampers 
long, blackish, _ 

In I860 Staudinger descried Gelechia phttelljformiti (Stett. Ent. Ztg. XX. 230) 
from two 9 9 bred from larvae taken at Ohiclana, and in 1870 he dewrihed 
Gelechia sieversi Chr. in litt. (Berl. Ent. 7ts. XIV. 300 10), pointing out the 
differences between the two specie*, and adopting Christoph's name, ammrentl) 
overlooking Christoph's description of Hypsolophns sieuvrniellm (Wtett. Ent. Ztg. 
XXVIII. 239-40). The two specie# are quite distinct and easily separated: in 
plutellifonnis the dark streak reaches to the haw*, and i« sinuate thus 
"being clearly defined beneath by whitish ochreous, but above it fade* away into the 
ground-colour of the wing; at the extremity of the dark sinuate line is a dark 
extension, sometimes separated from it. In keversi the longitudinal dark marking 
may he best described a« a cuneate streak commencing at half the wing-length and 
attenuate towards the base, which it does not reach; this streak is sharply edged 
with whitish above, and slightly beyond its outer extremity, in line with its upper 
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mlge, is an elongate dark ntreak, siNo edgwl above with whitish; at the base is a 
black limbail streak wh.ch does not occur m phttellrforuns. When describing 
sit n'vrsi' Huh, Christoph had before him (unwittingly* specimens of both plutrlli- 
forms and sienrrst, both taken at Hurcpta, and apparently both bred from Tamarix. 
Mis description of stem, rsttdhts was ohnously taken from pint filiform is, aud 
Staud.nger mid Woeke (Cat. Lp. Kur. 2H0) give the synonymy correctly thus: 

1831. su-verst Stgr. 

183*2. pint ell {for mis Stgr.; ■szolhiaitlft Mill.; =. stetvrrsielhts Chr. 

Christoph'* collection contains six s|H*cunens and a lana labelled “ sieversi Stgr.”; 
and tour specimens labelled pint elf if arm is Starr. M These are all from Sarepta, 
ami are n» recti) determined, except tliat the third specimen of pUitvlliformis is 
a worn example of an allied species distinct from both. The name sUwersiellus 
does not occur in the collection, the larva labelled " appears to be 

distinct from, but closely allied to. that of pfntefhftrmis [stewersiillus), and 
probably fed on Tamaruv laxa or pallasii [vvlr (’hr. 1. c.J. 

('hristojdi s»Mit Zeller two s]K>ciiaeiic, which constitute Zeller’s series of ‘* pint ell i- 
fornns Stclg.” The tirst. received hom ChrMoph in IHtKl, is labelled by Zeller 
** fJrhrlua pluteUiftrmis Stdg. E Z .Vd *2311” ■ tins determination is incorrect, it Is 
su rt rsi Stgr. The second specimen is not specially labellwl, not being regarded as 
distinct f»*om the first ; it is, however, truly plnttlliformis Stgr. ( — sicwersiclfns 
(.’hr.) When dei*enbmg sierersi, Staudinger observes that, owing to its similarity 
to phfttl!foruus, be had at tirst thought it that species, but, recognising its 
distinct lies-, he let unis tor tt tin name given by Christoph in honour of the now 
unfortunately deceased entomologist Sauers It is therefore presumable that 
Christoph sent Staudinger stertrst Stgv,, labelled ** sietverstcllns Chr.’ On the 
othei band, Chn*.tnph sent Hofmann. .» 1871, four sjieeimens of lt sieunrsitHa 
Cln* , ulncb arc n-rhtlv determined bv Hofmann as plnttlliformis Stgr. 

In Staudmger »nd Hebei's Catalog (II 144) we find both species united thus:— 
238 l. jiltift 11 forints Stgr.; **Vtuulla Mill.; ttetcrrsiellus Chr.; -- sit verst 
Stgr. ab. . 

The confusion i.tuscd by both specie?, occurring at Sarepta, and both species being 
distributed bj Christoph ns ‘'an tverstellus*' has doubtless suggest is l the erroneous 
idea that the verbal \mi units llppsolophtt* strtrvtsu Hits Chr. and Gtlerhia sir verst 
Mg! pertained t«> mere varieties* of one ^pecit*--*. Stamimger’s two sjiedes are 
undoubtedlv distinct, and we must revert to the svnonymv of Staudinger and 
Woeke s Catalog, fonvetmg that of Staudinger atid Hebei thus . — 

2681*01. Crux iri\ hiKVKKsi Stgi 
(nec sb trvriirl lus Chr., 258 4. pint filiform is Stgr.) 

Uelt'fhta sttffrrst Stg». Berl. But. Zts. XIV. 3<J9~10 no. pi (1S7<») 1 Stgr-Wk. Cat 
bp. Kur. 2tM no 1831 (1871)Martin. MT. Munch. Knt. Ver. IV. 10 no. 1831 
< Ijshu) 1 * m svn. pfnfelhformts Stgr-Rbl. (bit. Lp. Pal. II. 144 no. 258*4 (1901) 4 ~. 

thth SK. Hi hhi a SnreptaH -8b VI. 1859, Id. VI. 18M, X. VII. 1888, 14. 
VIII.. 18. VIII. lHfid, 20 VIII. 1870 [Christoph), Tamarir 1 . 


37. (2<>11-2) GklEcUIA M7XARIKLLA, sp. n. (Pluto LI. fig. 13.) 

Ant mam shortly bicxliate in 6 \ blackish, spotted with rosy 
mldish above. Palpi moderately biserrate tmneath ; rosy whitish, 
speckled and ringed with black, the terminal joint having a 
black ring lie fore its middle, and a broader band before its 
minutely pale apex ; the intermediate sjiace pale rosy. Head 
steely greyish, with rosy iridescent scale-tips. Thorax: black, 
mixed with rosy reddish. Foret/nngs cinereous, varying to rosy 
reddish, sprinkled and suffused with tawny grey and black 
scaling, the latter for the most part slightly raised, and exhibited, 
especially on the base of the dorsum, in an outwardly oblique, 
narrow, partially interrupted > transverse fascia at about one-sixth 
from the base; in a pitch on the middle of the cell;another, 
toward the end of the cell, produced downward to the dorsum at 
Faoc. Zool. 80 c. — 1907, No, LXIIL 63 
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the outer end of the fold ; above it « blackish costal patch, 
preceded by an elongate costal shade, the intermediate spaces 
bright rosy ml; the terminal portion of the wing is much 
mottled with similar colouring, tending to indicate marginal 
spots, radiating through the tawny greyish cilia, which have two 
narrow shade-lines running through them before their ends. 
Uxp. «/. 15 17 mm. Hbmhrinys tawny grey, with a rosy tinge; 
cilia pale brownish cinereous. Abdomen and Legs brownish 
cinereous, the latter spotted externally with tawny fuscous. 

Type d (99001): $> (99002) Mus. Wlsm. 

Hah, Tenerife: Ban Andres, © fiumex lunar ins , 23. 1, excl. 
27 II - 9. III. 1907; Ouinmr, © 12. IV, excl. 11- 24. V. 1907 ; 
Puerto Orotava, © 24. IY, excl. 23. Y. 1907. Thirteen 
specimens. 

Bred from pale glaucous green larvae collected on Jtumex 
lunarian in January and April: these larvae turned to rosy 
reddish before pupating (99003 Mus. Wlsm.). 

T met with this species first, at Ban Andres, near Banta Cnr/, 
and subsequently observed it near Guimnr, and again at Orotava. 
It contorts and attaches together the young terminal leaves of its 
food-plant, and probably occurs wherever this indigenous shrub 
is to he found on the island. It is closely allied to niyrorosen 
Wlsm., hut is a darker and rather broader winged insect.. it is 
also very near to the European dijfiim 11 w. 

38. (2635) Gelechia epithymella Stgr. 

Gelechia epithymella Stgr. Stett. Ent. Ztg. XX. 242 no. 89 (1859) 1 ; 
Btn. Tin. B-Eur. 141, 150 no. 28, 332 (1869) 2 . Lita epithymella 
Mill. 1c. Chen-Lp. III. 392 -4. Pi. 149* 8 10 (1874) 4 : Cat. Lp. 
Alp-Mar. 329 (1875) 4 ; Hrtin. MT. Munch. Ent. Ver. IV. 18 
no. 1914 (1880) \ Gelechia (Lita) epithymella Stgr-Wk. Cat, Lp. 
Pal. II. 146 no. 2635 (1901) \ 

Hob. S. France : Cannes*, Monaco \ Mentone \ (QSolantm 
nigrum, Y III-IX", excl IX-XI '-'-H. Spain ^ : Chiclana, 
14. Ill . Canaries - Ienerife: Puerto Orotava, (Qllyoscyamus 
albw, 10. Y, excl. 6-16. YI. 1907 (ll'lsm.). 

After persistingly searching plants of Hyoscyamus albas in the 
expectation of finding Gelechia kyoecyamella Mill., I at last found 
larvae mining the leaves of two or three plants only, among 
several, in a lane east of Puerto Orotava. To my surprise these 
produced rather dark varieties of Gelechia epithymella Btgr., 
which has been recorded as feeding on Solan um nigrum in the 
south of France, but which has not hitherto been observed in 
Tenerife. 

39. (2636*1) Gelechia micradelpha Wkm. 

Gelechia micradelpka Wlsm. Ent. Mo, Mag. XXXVI. 217-8 
( 1901 )**** (1900) 1 ; Stgr-Rbl Cat. Lp, Pal, II. 264 no. 2694 t#r 
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If ah. 8. France : Perpignan, © Lycium europaenm , 22. V, 
exei. 7-9. VI. 1899 (JOfew.) 1 . Algeria: Biskra, 13. II -7. 
IV. 1903, © Lycium. enropaeum , 12. I. excl. 0. 111. 1904 (IfYaw.): 
Hamninm-es-Salahin. 22. Ill 30. 1V T . 1904 ()Vlsm.). Canaries 
— Tenerife: Santa Crux. 10.1. 1907 ( Wlsm .); Puerto Orotnva, 
27. IV. 1904 (07 *m.). 

This obscure little species is common among Lycium afrum, 
west of Santa Cruz, ami east of Orotava. It has not hitherto 
been known to occur in the Canaries, unless it be tlie same as the 
worn specimen, taken by von Hedeimmn at Orotava, 14. IV\ 1895, 
recorded us Lita ftp.. bv Rebel, Aim. KK. llofraus, XI. 127. 146 
no. 191 (1896): XXI. 44 no. 211 (1906). 

40. (2712 1) Oeleciiia scicrella. sp. n. (Plate LI. fig. 14.) 

Antennae dark grey, with blackish annulations. Palpi hoary, 
much sprinkled and suffused with black ami cllestnut-brown, 
except on the inner side of the median joint, which appeal's 
slightly serrate beneath. Head and Thorax steely grey. Fore- 
H'iny# whitish grey, mottled, suffused. and blotched with chestnut- 
brown and black; the former prevailing especially along the 
costal area, from the base to beyond the middle, and in a diffused 
patch a little beyond the upper angle of the cell; the latter 
especially in a roundish spot on the fold near the base, in a large 
reniform patch liefore the middle, its lower edge crossing the 
fold, and in an inverted, upwardly attenuate, oblique patch resting 
on the outer end of the fold ; the apex and termen are also 
speckled with black ; cilia smoky greyish, with some pale brown 
around the a jhoc. Exp. a}. 10-12 mm. Hindtcinys suhiridescent, 
bluish grey; cilia tawny grey. Abdomen grey, fags greyish 
fuscous, pale cinereous at the joints. 

Type $ (14290) Funchal Mus. Wlsm, 

Iiah . Madeira*— Madeira ; Funchal, 2600 ft., 8. III. 1902 
(Eaton). Canaries- Tenerife : (luimar, 27. II - 12. IV. 1907 
(IITsm.) ; Arafo, 13, IV. 1907 ( Wlmn.), Seven specimens. 

Most nearly allied to prorincieUa Stn., but smaller and more 
glossy; the darker shades are greyer, and the ground-colour is 
more cinereous, less ochreous. I have bad the type in my col¬ 
lection for some years: the capture of six worn specimens in 
Tenerife has induced me to describe it. 

19. (300) PLATYEDRA Meyr. 

41. (2509) Platyedra vilella Z. 

Gelechia vilella Z, Isis 1847. 846-7 no. 393 \ Platyedra vilella 
Meyr. HB. Br. Lp, 605 (1895) *; Stgr-Rbl. Cat. Lp, Pal. II. 141 
no. 2509 (1901) , 

Hob. WC-C, and 8. EUROPE—Spain : skvilla : Corrio 
del Rio, 10. XII, 1900; Alcalar, 12. XII. 1900 (JFZm.); Cadiz: 
Jem; de la Fronteia, 18. XII. 1900; Chiclana, 22-25. II, 1001 

63 * 
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(Whm.): MALAGA: Malaga, 2. I. 1901 (117,sm.). WO. ASIA. 
N. AFRICA— Morocco’: Tangier, 13. IV. 1901 (Whm.)— 
Algeria: Biskm, 7. 111. 1903 (Wlsm.). Canaries— Teneri ris: 
Villa Orotava, 11). II. 1907 (Wlsm.); near Tara route, 29. IV. 
1907 (Whm.). 

Two specimens: one taken at Villa Orotava, the other between 
Villa Omtava and Taearonte. 


20. (300*1) PHTHORIMAEA Meyr. 

Phthoiumaea Mevr. Ent, Mo. Mag. XXXVIII. 103 -4 (1902) 1 ; 
Busck Bull. US. Nut. Mus. 52. 502 (1902)* : Pr. US. Nat. Mus. 
XXV. 773, 821 3. PI. 30* 19 (1903) ’; Meyr. Pr. Lin. Soe. 
NSW. XXIX. 259, 315 6 no. 20 (1904) ‘. 

“Antennae 4, in <$ simple, basal joint elongate, without peoten. 
Labial Palpi long, recurved, second joint expanded with rough 
projecting scales beneath, terminal joint as long as second, acute. 
Forewinys : 2 and 3 parallel, 7 and 8 stalked, 7 to costa. Jfind- 
winys 1, trapezoidal, apex produced, acute, ter men Insinuate, 
cilia, ]J; in rf with long peucil of hairs lying along costa fn>m 
base beneath fore wings ; 3 and 4 connate, 5 some whatapproxi¬ 
mated to 4, 6 and 7 remote, nearly parallel. 

A North American genus of several species, of which one has 
been artificially introduced with its food-plant into widely sepa¬ 
rated regions; it is a derivative of Gnorimoscfrema Busek. Imago 
with fore wings elongate, pointed.” (J fet/rick, 1. e. 4.) 

42. (2509*1) Phthoiumaea operculella Z. 

= § terrella Wkr. ; =solaitelkt Bdv.; = labacella Ugt.; = sc data 
Btl.; =z*piscipellifi llwrd. (nec Z.). 

Gelechia terrella Wkr. Cat. Lp. BM. XXX. 1024 (1864)*. 
( relechia (? Brjotropha) operctdella Z. Verb. ZB. Ges. Wien 
XXIII : 1873. Abb. 262-3. PI. 3* 17 (1873) % Bnjotropha 
solaneUa Bdv. J. B. Hoc, Centr. Ilort. (XL 3874)1 Gelechia 
t(d>acella Bgt. Bull. Soc. Ent. Fr. XLV1II (4 s. IX: 1879) 
pp. cxlvi-vii (1880) A . Gelechia sedata Btl. Cist. Ent. II. 560 
no. 88 (1880) \ Litha solaneUa Alph. Mem. Lp. llinhf. V. 231 
no. 56 (1889) 8 ; Holt White B. <k M. Ten. 95 no. 20 (1894) T . 
Lita solaneUa Bbl. Atm. KK. Hofinus. VII. 274 -5, 282 no. 57 
(1892) 8 : IX. 18, 89 no. 171 (1894) 9 : XI. 127, 146 no. 190 
(1896) 10 : XIII. 381 no. 204 (1809) 11 : XXL 44 no. 210 (1906) 12 . 
Gelechia (Lita) solaneUa Stgr-Rbl. Cat. Lp. Pal. II. 146 no. 2636 
(1901) 13 . Phthcriinaea operculeMa Meyr. Ent. Mo. Mag. XXXVIII. 
103-4 (1902) 14 ; Busek Bull. US. Nat. Mus. 52. 502 no. 5616 
(1902) l *: Pr. US. Nat. Mus. XXV. 821-2. PI. 30* 19 (1903) »•; 
Meyr. Pr. Lin. Soc. NSW. XXIX. 316 no. 04 (1904) 1T ; Wlsm. 
Fn. Hawaii. I. 483-5, 731, 745, 757, 758 no. 21. Ph 13* 27 
(1907) w . 
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Hah. WEHT INDIES. UNITED STATES. 1IAWA1IA. 
TAHITI. AUBTRAL1 A. NEW ZEALAND. S. EUROPE - 
Spain'. N. AFRICA -Aloehia. 0 mining leaves, shoots, 
stems, tubers : Lycopersica m escafentnm ; Xicotiaua tahacnm ; 
Sedan inn Caroline use, melongeua. in he roe a m, IXII, excl. 1-XU. 
Canaries ls Tenerife* 1 * IV. 1885 (Leech) ; Guimar, 2. 
Ill - 10. IV. 1907 ( 117s n/.) ; La Laguna, 3 23. V. 1907 (JI7*w.); 
Puerto Orotava, IX (Alpheraky)"~\ — Ffertevextura *~ u l ~: Rio 
Palma, 20. X. 1890 (Simony)'. 

Not. uncommon in March and April at Guimar, and at La 
Laguna in May ; often, hut not exclusively, near potato-fields. 
[For Index to full list of references ride Wlsin. 1. c. 18.] 


21. (306*01. TRICHOTAPHE 01ms. 

TitimoTAPUK 01ms. Pr. Ac. Nat. Sc. Phil. XII. 100 (1800) *: 
Clms-Stn. Tin. N. Am. 121 (1872) *; Busck Bull. US. Nat, Mils. 
52. 505 7 (1902) *: Pr. US. Nat. XXV. 772. 900-10. PI. 32- 33 
(1903) \ 

"Antennae Semite, often more or less ciliated. Lethial Palpi 
long, recurved ; second joint thickened with scales, appressed 
and smooth in front and laterally, smooth, or more or less long¬ 
haired alxive (on the inner side); terminal joint long, hut shorter 
than second joint, slender, smooth. [x>inted. Pore nutty# elongate, 
apex obtuse; 12 veins. 7 and 8 stalked. 2 and 3 stalked. Hind - 
wing# broader than forewings, slightly sinuate below apex, 
trapezoidal, anal angle rounded ; 8 veins, 3 and 4 connate with 
a tendency to become short-stalked, 5 approximate to 4. 6 and 7 
connate with a tendency to become short-stalked. Piscal vein 
in several species with a tendenev to become obsolete/' (Busch, 
1. e. 3.) 

43. (2270*01) Triciiotaphe lampkostoma Z. 

= zulu Wlsm, 

Odechia lamprostoma Z. Isis 1847. 851-2 no. 400 *. Gelechin 
zulu Wlsm. Tr. Eut. 8oc. Loud. 1881. 201-2. PI. 12* 30*. 
Anacampsis la mjtrostoma Stgr-Rbl. Cat. Lp. Pal. II. 154 no. 2848 
(1901) \ Aproaeretna lam prostoma Wlsm. Enfc. Mo. Mag. 
XXXVII. 230 (1901 )\ Onehala lamprostoma Wlsm. Enfc. Mo, 
Mag. XL, 267 8 no, 2770*1 (1904) '. Anacampsis (Onehala) 
lamjirostoma Rbh Ami, KK. Hof mug. XXI. 38, 44 no. 213 
(3906) •. 

Hah. SW.ASIA* 5 : VIC 8. EUROPE 1 3 *— Sicily, V 1 - 5 
—Spaik, V w . AFRICA— Algeria : IV*—Gambia ; XI*.— 
Natai* : VII; XII \ Canaries— Texeuife c : (Whiter 1905) *: 
Puerto Grotava, 10. V. 1907, 0 Von volvulus alihaeoides, 10, V v 
excl 15. VI., 1907 (Wlsm.), 

I bred a single specimen from a larva found at Puerto Orotava; 
this did not emerge until June 5 th, although I captured five 
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specimens on the same spot on May 10th, when I found the larva 
feeding on Convolvulus althaeoides : the food-plant of this species 
was hitherto unknown. 

44. (2270*02) Trichotapiie convolvuli, sp. n. 

(Plate LI. tig. 16.) 

as Ceratophora sp. Itbl. Ann. KK. liofmus. VII. 275, 283 no. 58 
(1892) *. Brachmia {Ceratophora) sp. Rbl. Ann. KK. Hofmus. 
XXI. 44 no. 216 (1906) ". 

Antennae dark tawny fuscous. Palpi dull whitish ochreous, 
unspotted : the median joint clothed with closely oppressed scales. 
Head whitish ochreous. Thorax dark tawny fuscous. Forctrinys 
dark tawny fuscous, with a small, narrow, elongate, pale ochreous 
costal spot at four-fifths from the base ; on the cell, at one*third 
from the biise, is an elongate blackish spot, followed by another 
at two-thirds—each rather obscurely annulate with chestnut- 
brown scales; a similar spot lies in the fold, straight below the 
first diseal, and a row of minute ochreous spots precedes the dark 
tawny grey cilia. Exp. al. 13-15 mm. Hindu'ings brownish 
grey, with a slender pale ochreous line along the base of the 
otherwise unieolorous cilia. Abdomen fuscous. Legs dark tawny 
fuscous; the spurs and joints of the tarsi pale cinereous. 

This species (which is obviously the same as ('eratophora sp. 
Rbl.) is closely allied to jnnciddla (Jims., but differs in its darker 
face and palpi: the median joint of the palpi is more roughly 
scaled, and the pale costal spot is distinctly visible on the under 
side of the forewings. 

Type $ (99004); J (99005); © (99006) Mus. Wlsm. 

Hah. Canaries- Tenerife : Santa Cruz, 19 22. J. 1907, 
© Ipomoea quinquefolia. 19.1, exel. 20. II 2. III. 1907 (HV-sv/l). 
—Gran Canaria : {Richter) Thirty-two specimens. 

Bred from larvae reminding one much of those of Brachmia 
rufescens Hw. in their bhick and white oblique striping. Head 
honey-yellowish, edged with blackish; pronoial plate honey- 
yellow, posteriorly broadly Hack-margined lunatelv, suture 
honey-yellow; mesothorax, metathorax, and abdominal somites 
I-1I blackish, mesothorax conspicuously separated by white from 
the metathorax and prothorax, the latter similarly separated 
from the head; abdominal somites III-IX white, with blackish 
markings—the lateral markings are oblique, as in rufescens, but 
having no pale dorsal stripe to interrupt them, anteriorly above, 
they form on each segment a complete arcuate band, followed on 
somites III-VII by a transverse bar of the same colour, but on 
V this Imr is not apparent, owing to dark dorsal suffusion; 
normal spots distinct, black; legs black, abdominal clampers 
tipped with blackish; long . 15 mm. (99006 Mus. Wlsm.), The 
larvae roll the leaves of Ipomoea qnmqmfolia in January, and are 
extremely abundant on this introduced plant at Santa Cruz, 
especially on a wall below the Quisisana Hotel. 
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22. (349*1) APATEMA Wlsm. 

Apatema Wlsm. Ent. Mo. Mag. XXXVI. 219-20 (1900); Htgr- 
Rbl. Cat. Lp. Pal. Jl. 265 no. 348 J ”* (1901). 

45. (3050*1) Apatema fasciatum Stn. 

n. 8ynn.~*r/if(«b'ij)itncta Stn. (nn‘ Hw.); sscoarciella 1101.; = /rp- 
d iopalU(1 a m W Ism. 

(Jelechia fasciata Stn, Ami-Mag. Nil. (3s.). III. 213 no. 18(1859)*; 
Wkr. Gat. Lp. BM. XXIX. 628 (1864) . *()e<joeonia *<jaadri- 
panda Stn. Tin. Syr. As Min. 11 no. 23 (1867) \ Eh/pa lima 
fasciata WKm. Tt\ Ent. Sot*. Loml. 1894. 338, 554 no. 56 (1894) \ 
Lam pros coardelht KOI. Ann. KK. Ifofinus. XI. 129-30, 147 
m>. 198, PI. 3* 11 (1896) '. Apatewa mediopallohim Wlsm. Ent. 
Mo. Mag. XXXVI. 220 no. 2223* 1 (1900) ; Stgr-Rbl. Gat. Lp. 
Pal. II. 265 no. 30l9 bl * (1901) . Hypatima fasciata Stgr-Rbl. 
(’at. Lp. Pal. II. 164 no. 3073 (1901) \ Jlorhhaaseaia coarcteUu 
Stgr-Rbl. Cut. Lp. Pal. 11. 178 no. 3380(1901 ) *: Rbl. Ann. KK. 
Hofimts. XXJ. 44 no. 229 (1906) 1 ’. 

Halt. WC. ASIA Palesiine 1 . Plains of Jordan, 1863 ( O.P . 
Cambridye) 1 . S. EG HOPE Corsica : Ajaccio. 6. V. 1896 
(; lie Rousse.5. VL 1898 (IJ7*<a?.) S. Spain: (.raxada: 
Granada. 13 17. VI. 1901 (Wlnm.) GIBRALTAR: 3. VI. 1903 
(JEW). N. AFRICA—Morocco. Tangioi, 14. IV-18. V. 1902 
(67w//n) Aluekia : Biskia. 9.1V. 1903 (IJ7.w ). Madeiras 1 ' ** r 
-Madeira 1 " * Funchal*. The Mount ( WdUnstoa) 1 -Deserta 
Grvnde’ ': (Wollaston)' ‘. Canaries’ > * 1 Tenerife 1 : Santa 
Cuiz. 2. I - 20. II. 1907 (fI7*ai.); Guiinar, 20. III. 1904 (Eaton ), 
9. Ill - 18. IV. 1907 (HW); 1m Laguna, 27. 111. 1904(AV»«<m), 
23. V. 1907 (H7*w.); Puerto Orotnui. 26-30. IV. 1895 (EJede- 
maaa)\ 21. IV - 2. V, 1907 (If7*//#.). Gran Canaria 1 *' : Las 
Palmas, 9. V. 1895 (EEedemana) \ 

Having placed this sj>ecies in tin* O^cophoridae, through failing 
to observe that vims 6 and 7 of the hiudwings were stalked, 
Prof. Tlehcl not unnaturally overlooked uiy genus Apatema (6 'eh- 
ckiadae, 1900), allied to Oecoyeaia (fOrtfoconw) Stn., and Symmoca 
lih.; ami when describing mediojxdlidnm . from Corsica, I over¬ 
looked the Madeiran (relechin fasciata Stn., which I had erro¬ 
neously referred to Hypa tin) a Stgr-YVk. (nee Hb.) in 1894. The 
sjwciinen which Stain ton recorded as Oeyoconia quadripaneta Hw,, 
from the Jordan (9212 Mus. Wlsm.), is Apatema fasciata Stu., 
badly worn. 

|*It should he observed that Hypatopa Wlsm. Pr. US. Nat. 
Mus. XXXIII. 200, 211 (lm)^llypatima HS. (nee Hb.) typ* 
Oecophora inuncteUa Z., and that Hypatima Hb. (nec HS.)» 
Chela ria Hw*] 

46. (3050*2) Apatema wcidum, sp. n. (Plate LII. fig. 3.) 
Antennae greyish ochreous; basal joint black above. Palpi 
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pale ochreous, the median joint shaded on its basal half with 
black, and with a black spot on its distal half externally. Head 
and Thorax pale ochreous. the latter slightly shaded with fawn- 
brown anteriorly. Forewings pale ochreous, partially shaded 
with umber-brown, especially below the fold, on the outer half of 
the costa, and around the apex where the dark scales project 
more or less through the pale ochreous cilia ; the extreme base of 
the costa is narrowly black, a few black scales being scattered 
along the base of the dorsum ; at one-third from the base are two 
small black spots placed obliquely in the cell, sometimes confluent, 
and beneath the outer one is a stronger black spot in the fold ; 
beyond these, at the end of the cell and preceded by a small 
elongate spot at its upper edge, is an oblique reniform patch, 
covering the discoidal and produced inward from the upper angle 
—these markings are subject to more or less modification, and 
are less distinct in some specimens than in others, hut their posi¬ 
tion is uniformly maintained. Exp. al. 13-14 mm. Hind (ring8 
pale straw-whitish ; cilia pale ochreous. Abdomen ami Leys pale 
ochreous, the tibiae and tarsi slightly shaded with brownish on 
their outer sides. 

Type 6 (98242); ? (98241) Mus. Wlsm. 

Hah. Tenerife: Forest de la Mina, 7. JV. 1904 {Eaton): 
Realejo, 7. Y. 1907 (Tf7sm.) ; Las Mercedes, 19. Y. 1907 (II Ism.): 
La Laguna, 23. Y. 1907 (Jrism.); Tacaronte, 31. Y. 1907 (U7*m.). 
Thirteen specimens. 

This species is somewhat larger on the average than Apaiemn 
fasciatum, and the forewings are uniformly broader; their invariably 
ochraceous ground-colour and the distribution of tlio black spols, 
with the absence of any distinct shade across the base, serve to 
distinguish it from its ally—like the forewings the hindwings are 
also of an entirely different hue It does not appear to be a 
common species. 

23. (349*2) AMBLOMA, gn. n. 

(a/jifikwfjia = abort ion.) 

Type Ambloma brachyptera Wlsm. 

Antennae without pecten; a little longer than tlie forewings; 
simple in 6 . Maxillary Palpi short. Labial Palpi bent upwards, 
reaching to vertex ; median joint moderately clothed with slightly 
projecting scales below at apex; terminal joint short, smooth. 
Head and Thorax smooth. Forewings very short, tapering rapidly 
to a slightly depressed, obtusely pointed apex; costa evenly convex, 
flexus rather squarely developed, dorsum straight beyond the 
flexus: neuration 12 veins; 7 and 8 stalked, to costa; 6 out of 
stalk of (7 -f 8) ; cell short. Hindwings f, much shorter, but of 
the same shape as the forewings; cilia 1|: neuration 8 veins; 
6 and 7 stalked; 3 and 4 stalked. Abdomen smooth. Legs, hind 
tibiae moderately hairy. 

Allied to Apaiema Wlsm. and Symmoca Hb., but differing in 
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its curiously aborted appearance, which recalls the form of Em- 
bryonopsis Etn. and Ilodeyia Wlsm., both insular forms, and, in 
the European fauna, the $ of CRimalacche Tib. 

47. (3050*3) Ambloma ukachyptera, sp. n. 

(Plate LI. fig. 18.) 

Antennae dark greyish fuscous, the basal joint hoary white. 
Palpi greyish fuscous externally, hoary white on their inner sides, 
and around the apex of the median joint. Head and Thorax 
hoary white, the hitter with grey sprinkling. Fore a'i ays hoary 
white, profusely sprinkled with dark stone-grey scales, but devoid 
of pattern : a. slight spot of ochreous suffusion on the cell a little 
lief ore the middle of the wing; cilia hoary whitish, with a slight 
admixture of grey, especially about the tornus. Exp. ah 9 mm. 
Hindiriays whitish . grey; cilia pale grey. Abdomen ochreous: 
anal tuft hoary white. Leys whitish, dusted with brownish gre\. 
the tarsi faintly bauded. 

Type c? (99007) Mus. Wlsm. 

Hah. Tenerife : (luinmr, fi. III. 1907. Unique. 

Found under leaves of Eotns sessUifolins, on the black sand 
of the coast near Puerto Ouimar. No other specimen seen. 


24. (348 01) CHERSOGENES, gn. n. 

{x € P fTo y €l 'h* — bred on dry land.) 

Type Chersoyenes rictimella Wlsm. 

Antennae 1, simple in J ; without pecten. Maxillary Palpi 
moderate. Labial Palpi extending fully three times the length 
of the head beyond it; median joint thickly clothed above and 
beneath, the lower scales projecting nearly half the length of the 
slender, erect terminal joint, beyond its base. Hauslellum 
moderate. Head and Thorax moderately smooth. Fore ad ays 
narrow, elongate, lanceolate, with straightened costa and slightly 
curved dorsum tapering to a point : neoration 12 veins; 7 and 8 
stalked, 7 to tennen ; rest separate. IIindirings as broad as the 
fore wings, considerably shorter, but much the same shape ; cilia 
1|: neuration 8 veins; fi and 7 long-stalked; 3 and 4 long-stalked. 
Abdomen smooth, somewhat flattened; uncus and claspers strongly 
developed. Leys, hind tibiae slightly hairy. 

This genus is most nearly allied to Epanastasis Wlsm.,£but 
differs in the structure of the palpi. 

48. (3022*01) CfiEESOGENES VICTIMELLA, sp. 11. 

(Plate LI. fig, 17.) 

. Antennae dark brownish fuscous. Palpi hoary whitish, sprinkled 
with fuscous scales on their outer sides. Head and Thorax 
cinereous, dusted with fuscous. Foreioings pale cinereous, 
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densely sprinkled with fuscous throughout, except along a narrow 
line running from the base to the lower angle of the cell, with 
a slight break about its middle; on either side of this break 
is a small spot of raised dark fuscous scales, two similar spots 
appearing on either side of the outer end of the pale line, the 
lower spot in each case being a little further from the base than 
the one above it; there is also an indication of a small group of 
dark fuscous scales resting on the upper edge of the cell at its 
base; cilia cinereous, sprinkled with fuscous. E.rp. al. 12 mm. 
Hindwings and cilia dark tawny brown. Abdomen brownish 
cinereous. Legs pale cinereous, slight!v dusted with fuscous. 

Type $ (99008) Mus. Wlsm. 

11(d). Texertfe: Santa Cruz, 29. IV. 1907. Unique. 

The most persistent efforts to secure another specimen of this 
very distinct species were unsuccessful. 


25. (348 02) EPANASTASIS. gn. n. 

(t7rara<rru(Tts = rebellion.) 

Type Holcopogon sophroniellns Hbl. 

Antennae nearly as long as the forewing*, slightly serrate; 
without pecten. Maxillary Palpi short, dependent. Labial 
Palpi clothed with projecting scales beneath, these extending 
beyond the base of the terminal joint; terminal joint not more 
than half the length of median, smooth. Haustellum well- 
developed. Head and Thorax, smooth. Foreirings elongate, lan¬ 
ceolate, the dorsum slightly more convex than the costa: neuralion 
12 veins; 7 and 8 stalked, 7 to termen; rest separate. Hind - 
irings 1 , apex slightly depressed, termen von oblique, almost 
sinuate, flexits moderately developed ; cilia 1 : neuralion 8 vein*; 
6 and 7 long-stalked : 3 and 4 stalked. Abdomen smooth. Legs, 
hind tibiae slightly hairy above. 

Has much the appearance of Apiletria Ldr., to which it is closely 
allied, but differs in having vein 7 of the forewings to termen. in 
which it agrees with Symmoca Hb.: differing from Symmoca, as 
also from Apiletria , in its more roughly clothed palpi, with much 
shorter terminal joint. 


49. (3022*02) Epaxastasis sopiironiella Rbl. 

Holcopogon sophronieUus Rbl. Ann. KK. Hofmus. IX. 18, 89-90 
no. 174 (1894) 1 ; XI. 128-9, 147 no. 196, PI. 3 * 1 (MO* (1896)*: 
XIII. 381 no. 210 (1899) 3 : XXI. 44 no. 217 (1006) 4 : Stgr-Rbl. 
Cat. Lp. Pal. II. 160 no. 2980 (1901) \ 

Type 6 (61057) Mus. Wlsm. 

Hah. Canaries l ~* — Tenerife x ~* : IV. 1885 (Leech) 1 — Ghan 
Canaria 2 * 5 : Teror, 10. V, 1895 ( Hedemann) 2 . 

Despite persistent search 1 did not meet with this species. 
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26. (348; SYMMOCA HI). 

50. (,‘{035*1) Symmoca canariensis Rbl. (Plate LII. fig. 1.) 

Symmoca canariensis Itbl. Ami. KK. Hofimis. XXI. 38-9, 44 
no. 218 (1900) 

Hah. Tenerife 1 : 1905 (IP. W . While) 1 ; Santa Cruz, 4-29. II. 
1907 (117™*.), 3. IV. 1904 {Eaton), 29. IV. 1907 (117am.); Guimar, 
2. Ill - 14. IV. 1907 (U7.s?u.); Aiufo. 13-14. JV. 1907 (117™*.); 
Puerto Orotuva, 21. IV - 10. V. 1907 (TI7™*.); La Laguna, 23. V. 
1907 (117™*.). 

1 carefully examined the single specimen, in Mr. White’s collec¬ 
tion, atGuimar. which is the type of Symmoca canariensis itbl., and 
bearing in mind the appearance of Holcopoyon sophro niellos Rbl., 
at first imagined they must l>e the same, but, although 1 cannot 
agree with Prof. Rebel in placing sophroniellas in the genus Hol¬ 
copoyon Stgr. (which has been wrongly included in the (lelechiadae, 
and must, be removed to the Hyptmontenialae), the shorter terminal 
joint of the palpi, even without other more important characters, 
is at once sulfieient to separate it from the Symmoca. T found 
S. canariensis almost the commonest insect in the island; it was 
abundant at Santa Cruz and Guimar. but I have no clue to the 
habits of the larva. 

A tine senes of 94 specimens exhibits considerable variation : in 
>ome the costal margin is broadly and conspicuously darkened, in 
contrast to the dull white ground-colour; in others a suffusion 
extends more or less over the whole wing; while in others again 
there is a yellowish streak along the cell, or sometimes two pairs 
of obliquely placed fuscous spots, before and beyond the middle, 
recalling vividly the pattern of oxyhielfa Mill., but more obliquely 
placed than in that species, and exhibiting scarcely any of the 
vellowisli scales which are there to be found on the outer edge of 
the spots. Some of the smaller and more suffused varieties show 
a faint indication of these spots and approach very closely, except 
in colour, the only two specimens which 1 am obliged to eliminate 
from my series and to describe under another v tune {aey relict, sp.n.). 
A. canariensis was not found at the time and place where the new 
species occurred. 

31. (3035*2) Symmoca aeorella, sp. n. (Plate LII. fig. 2.) 

Antennae and Palpi sandy oehrnceous. Head and Thorax pale 
ochreous. Foreo'inys sandy ochreous, dusted with fawn-brownish 
scales, slightly more thickly above and below than upon the cell; 
cilia pale sandy ochreous. Exp. al . 13-14 mm. Hind wings 
shining, pale straw-ochreous, a little more brownish toward the 
apex; cilia very pale sandy ochreous. Abdomen and Legs pale 
sandy ochreous. 

Type 6 (99009) Mus. Wlsm. 

Hah. Tenerife: La Laguna, 9. VI. 1907. Two specimens. 

This species, which agrees with canariensis in having veins 3 
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ami 4 of the forewings short-stalked. differs in its oehreous, rather 
than whitish, or greyish, colouring:; in its paler and more oehreous 
himhvings, and in the absence of a dark shade along the outer 
side of the median joint of the palpi, which are also somewhat 
more slender in appearance. 

27. (347') EPIDOLA Ntgi. 

52. (3019) Epidola stigma Ktgr. 

Epidola stigma Ktgi\ Stett. Ent. Ztg. XX. 244 no. 93 (1859) 1 ; 
Stn. Tin. S-Eiu*. 141, 132 no. 32(1869)*; htgr-Rbl. Cat. Lj>. Pal. 
If. 162 no. 3019 (1901) 

Jfah. S. EFR< )PE—Cohsk a . Punta Parata, ® Franleuia 
pulverulent a, 7. VI, exel. 1. IX. 1899 (H7«/u.); Ajaccio, ® ('rith 
mum immtimnm, 10. Vi, exel. 7. IX. 1899 (IVhm.) S. Spain 1 *‘: 
Cilicia na, ® Quercus cocci fern, IV, exel. VJ (Etyr .); Coto, 
Granada, © ( 1 istus , Ifeliaulhemuuh IV V. 1901 (H7m//.). 

X. AFRICA— Mo Ron o * Tangier. ©29. 11. 1902 (H7*w.); Cape 
Spartel, ©on palings. 14. JV. 1902 (FF7#///.)— Algeria : Con¬ 
stantine (iStqr.). Canaries - Tenerife: Santa Cruz, © on rocks, 
30.1 10. V. 1907 (IF7*w.). 

I found, at different dates, six cases of this species on the rocks, 
above the Hotel Quisisana at Santa Cruz, hut failed to rear am 
of them, repenting my pre\ious experience as to the difficulty ot 
breeding it. From more than a hundred cases, collected at Granada, 
not a single specimen emerged : but the few cases previously found 
in Corsica all produced the moth in due course. J am quite at a 
loss to account for the failures. Similar cases are made by species 
of the Australian genus Ocystola Meyr. {Oecopftoridae). 


II. BLASTOBASIDAE. 

28. (351) BLASTOBASiS Z. 

Prof. Rebel recorded the oceurience of Blastobasis roscdhlla Z 
in the Canaries [Ann. KK. Ifofmus. IX. 18, 90 no. 177 (1894)|, 
on the strength of a specimen (61060) received from me in 1893. 
This was one of a series of seven specimens (61038-64) taken in 
Tenerife, by the late Mr. J. II. Leech, in April 1883. and is uow 
recognised as Scythris fasciatella Rgt, (3536), rule no. 86, p. 973. 

53. (3054) Blastobasis phyctdella Z. 

Oecophora (Scythris) pkycklella Z. Isis 1839. 193 no. 35 \ Blasto¬ 
basis phyctdella Stgr-Wk. Cat. Lp, Eur. 309 no. 2303 (1871)*; 
Mill. Cat. Lp. Alp- Mar. 346 (1875) J ; Hrtm. MT. Munch. Ent. 
Ver. IV. 33 no. 2303 (1880) *; Srhgn. Kleinschm. MBmdbg. 
221-2 no. 305 (1886) ’; MP-FT. Nat. Sic. VIII. 187 (1889) u ; 
Meyr. Ent. Mo. Mag. XXVII. 59 (1891 ) 7 . Blastobasis ?phyci- 
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,IA!« lib]. Ann. KK. llofmus. VJ1. 27(i, 28:! no. 00 (lKy2) M . 
/ llntti>1'>«xis jihi/ciih-Hn. lllil. Ann. KK. Hofinns. IX. 18, 90 no. 170 
(1894)': XXI. 44 no. 220 (1900) 1,1 ; Sbhl. Deutsche Ent. Zts. 
Iris XI. :!17 (1H98) " ; Stgr-llhl. fas. L(>. Pal. Ji. 102 no. 3054 
(1901) 

Hah. \VC. ASIA ' " ' . S. EUROPE >- Oeu- 

m.vnv*■' IJ S. Atsthia ‘ u —S witzerland lJ Itai.v ‘. San 

Iteino, 2. IV. 1893 (Wlsm ); Koine. 10 25. IV. 1893 (IJ7*/rt.)— 
Sicily 1 '' -Corsica : Ajaccio, 4-0. V. 1890, 10. VI. 1899 
-8. France 1 : Cannes, 20. IV. 1890, 1. VI. 1892, 0 Rubio, 
/H'fiujriiia, exel. V. 1881 ( ; Na]ioule, 24. V. 1892 (II7«ui.); 

Tluuis-les lmin.s. 18-21. VI. 1900 (Wlnm.)— Spain " : cuanada : 
< ImiiRiln, 17. VI. 1 901 (Irw.). Gibraltar, 3. Vi. 1903 (Whin.). 
X. A FRK ?A—Aluehia 7 *' : El-Biar, 21. J V. JH93 (Eaton); 

Bono, 11. V. 1890 (Eaton ); Azazga, 2. TX. 1893 (Eaton) — 
Morocco. Tangier, 2 4. V. 1902 ( II7.v/a.). Canaries — 
Tenerife " • IV. 1885 (Lwch )'; La laguna, 23. V - 9. VI. 
1907 (IIV.s*//?.) (Irvn Canaria*" 1 " . (Hichler)*"". 

Fi\e / S from La Laguna at the end of May and the beginning 
of June, oiip of these specimens (J 98233), with broader and 
more pointed wings, taken on May 23rd, is abnormally large (exp. 
at. 19-5 nun.) tor a representative of this species, but it cannot 
otherwise be .separated. 

Hebei mentions.! single worn /.with notched antennae and 
liitidwmgs similar to those of phychlpUa Z., as taken at Orotava, 
20. IV [Hlfistohasifi ,y>. Uhl. Ann. KK. Hot!mis. XI. 132 no. 201 b 
( 1890) . He apparently regarded it as distinct from both 
pinjcxMht and rnhnjinofidla. 


54. (3050) Blastobasis kubkuxosella Rhl. 

= .v/>. 179 Rhl. 

JUastobatiin up. lthl. Ann. KK. llofmus. IX. 18, 91 no. 179(1894)': 
XXI. 44 no. 223 (1900)“. Hhistobasis rtthiyinoncllu lthl. Ann. 
KK. Hof in us. XL 130-1, 147 no. 200, PL 3 ; 12 (1890)’: XXI. 
44 no. 221 (1900) *■ Htgr-Kbl. Cat. Lp. Hal. 11. 163 no. 3050 
(1901) 

I fab. Tenerife . IV. 1885 ( Leech )'; Guimar, 4. Ill-10. 
IV. 1907 (1f7sni.); La Laguna, 8. IV. 1904 (Eaton), 7. VI. 1907 
( H7«///.); Puerto Orotava, 21. IV. 1895 (Jledemaimy, 30. IV. 1907 
(IF7.svr.); Las Mercedes, 29. V - 7. VI. 1907 (JJ7.saa.); Tacaroute, 
31. V. 1907 (117«&».)• 

Twenty-eight s]>ecimens were taken at Guimar, Tacaronte, 
Puerto Orotava, Lus Mercedes, and La Laguna., from March 4tli 
to June 7th, but the larva remains unknown. 

The specimen mentioned by Rebel as Blastobasis up. 179 (l. c. 1) 
is in my collection ( / 61053); it is undoubtedly a worn / of ruM- 
yinosella ; the type of the species, when subsequently descrilied 
having been a j. *■ 
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55. (3056*1) Blastobasis velutina, sp. n. (Plate LIT. fig. 4.) 

Antennae and Palpi ash-grey, the latter sprinkled with black 
scales. Head and Thorax ash-grey. Fore wings ash-grey, with a, 
short square patch of black scales at the base of the costa, followed 
at a- distance equal to its own length by a broad transverse band 
of black scales, some conspicuously raised, especially along its outer 
edge, which is convex and reaches nearly to the middle of the 
wing ; its inner edge approaches nearer to the base on the dorsum 
than on the costa ; beyond this patch, which in some specimens 
appears divided into two fasciae, the wing is much more sparingly 
bestrewn with black scales, which however are somewhat 
thickened on the margins at three-fourths, and around the apex ; 
cilia brownish cinereous. Exp. ah 11-14 mm. Hindwings 
brownish grey; cilia brownish cinereous. Abdomen ash-grey, 
shaded at the sides and posteriorly with black; pale cinereous 
beneath. Legs brownish cinereous, the tarsi blackish, u ith whitish 
cinereous annulations. 

Type 3 (98258); ? (98263) Mus. Wlsm. 

Hah. Tenerife: Guinmr, 9-30. III. 1907: Tacaronte, 31. V. 
1907 ; La Laguna, 9. VI. 1907. Four specimens. 

Allied to rubiginosell-a Hbl. y but distinguished by the broad, 
dark, transverse band before the middle of the wing. The antennae 
are deeply notched in the 3 . 

56. (3060) Blastobasis fuscomaculella Rgt. 

= seeholdiella, Kreithn. 1 ; = ^martnarosella Rbl. (net* VTlstn.) '**. 
Oecophora fuscomaculella Rgt. Bull. Soc. Ent. Fr. XLVII1. (5 s. 
IX: 1879). p. cxli (1880) '. Oecophora seeboldiella Kreit liner 
Verb. ZB. Ges. Wien XXXI. SB. 20-1 (1881) v . Jilastobasis 
marmarosella Rbl. Ann. KK. Hofmus. VII. 276-8, 283 no. 61. 
PI. 7 * 6-6“ 2 (1892) 1 : IX. 18, 90-1 no. 178 (1894) ‘. 7 'llaslo- 
basis fuscomaculella Wlsm. Tr. Ent. Soc. bond. 1894. 538, 549 
no. 47 (1894) Rhl. Ann. KK. Hofmus. XL 130, 147 no. 199 
(1896V. Sbld. Deutsche Ent. Zts. Lis XI. 317. PI. 11 * 15 
(1898) 7 . lilastobasis fuscomaculella Rhl. Ann. KK. Hofmus. 
XIII. 377, 381 no. 213 (1899) ”: XXL 44 no. 224 (1906) 9 : Stgr- 
Rbl. Cat. Lp. Pal. II. 163 no. 3060 (1901) l0 . 

Hah . Spain T> 10 : Bilbao^' 1 7 , V 7 , VII % VIII 7 — Por¬ 
tugal ’■ ,0 : Coimbra \ Madeiras— Madeira ’• K '. Ca¬ 
naries *‘ t0 - —Tenerife *“*’ fl * : IV. 1885 (Leech ) 1 ; La Laguna, 
23. V- 7. VI. 1907 (Wlsm.), VI. (Cabrei'a) 1 ; Puerto Orotava, 
IX. 1889 (Simony )*'*— Hierro 8 : Valverde, 9-14. II. 1898 
(Hintz) \ 

This is apparently a scarce species, I only met with three 
specimens. Valverde is in Hierro, not in Tenerife. 
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29. (351*1) PROSTHESIS, gn. n. 

(irpufftteaitsBttn addition.) 

Type Prosthesis exclasa, sp. n. 

Antennae with pecten; d simple, or minutely eiliate, not 
notched, nor attenuate at the ba.se. Maxillary Palpi short, con - 
verging. Labial Palpi recurved, reaching above the vertex, 
closely clothed ; terminal joint shorter than median. Uamtellam 
scaled at the base. Head and Thorax smooth. Foreu'inys narrow, 
elongate, evenly lanceolate : neuration 12 veins ; 7 and 8 stalked, 
to costa. JFindudnys nearly as broad as the forewings, acutely 
lanceolate, the costa straighter than the dorsum : neuration 7 veins 
(3 and 4 coincident); (3-f4) and 5 stalked; 0 and 7 remote, 
almost parallel. Abdomen smooth. Leys , hind tibiae moderately 
hairv. 

This genus agrees with Jllastobasts Z., Epistetus Wlsm., and 
Zeuudochunn Wlsm. in having 3 and 4 of theliindwings coincident, 
stalked, or connate, with 5. It differs from Epistetus and Zeno- 
dochiinn in having a pecten instead of aconchoidal shield of scales 
on the basal joint of the antennae, and from JUastobasis , with 
which it agrees in having a pecten on the basal joint, in the 
absence of a notch. 

57. (3007*1) Prosthesis exclcsa, sp. n. (Plate L1J. tig. 5.) 

Antennae stone-whitish. Palpi stone-greyish, sprinkled with 
fuscous; the median joint fuscous on its outer side nearly to the 
apex. Head and 'Thorax stone-grey. Foreu'inys pale stone-grey, 
sparsely sprinkled with fuscous and rust-brown scales; a small 
spot at tin* base of the costa, a narrow fascia at one-third 
from the base, much mixed with rust-brown and strongly 
angulated outward on the cell, whence it runs nearer to the 
1 wise on tlu* dorsum than on the costa; at two-thirds a rather 
strong group of fuscous and brownish scales, on the dorsum, 
is more or less connected by scattered scales across the wing 
to a smaller costal spot a little nearer to the apex, and these 
again are more or less connected with each other by a chain 
of six or seven obscure marginal spots running around the 
apex ; cilia pale brownish grey. Exp. al. 12-14 mm. Hindu'inys 
grey ; cilia brownish grey. Abdomen greyish fuscous, with narrow, 
shining, pale steely grey, transverse hands. Leys stone-greyish, 
tliickly speckled with brownish fuscous on their outer sides. 

Type c? (98291); $ (98298) Mus. Wlsm. 

Hah. Tenerife : Puerto Orotava, 25. IV -3. V. 1907; La La¬ 
guna, 23. V - 9. VI. 1907; Las Mercedes, 29. V - 7. VI 1907. 
Nineteen specimens. 
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30. (352-1) ZENODOCHiUM Wlsm. 

ZENODorniiTM Wlsm. Ent. Mo. Mag. XLIV. 49 (1908). 

Type Zenodochiam mot tope tali Wlsm. 

58. (3069*2) Zenoixkhiu.m polypiiaoum, sp. n. 

(Plate LII. tig. 6.) 

= Flastobasis sp. 111)1. Aim. KK. Jlofmus. XL 131, 147 no. 20] a 
(1896) 1 : XXI. 44 no. 222 (J90G) a . 

Antennae brownish fuscous. Palpi brownish fuscous, the distal 
end of the median joint narrowly whitish. Head and Thorax. 
whitish, sprinkled, or sometimes entirely suffused, with brownish 
fuscous. Forewings usually dirty whitish, but varying from Hear 
white to dull ash-colour, with brownish fuscous streaks and 
blotches; the usually paler basal third of the wing has a small 
spot at the base of the costa, one or two short length-streaks on 
and above the fold, and another near the doi sum, and is sometimes 
also profusely sprinkled with brownish fuscous scales; at. one- 
third occurs a slightly inverted triangular costal spot, between 
which and an ill-defined, outwardly oblique, dorsal patch the paler 
ground-colour asserts itself in a narrow, oblique, separating hand ; 
on the median area is a short length-streak along the upper edge 
of the cell, and much sprinkling (sometimes considerable suffusion) 
of brownish fuscous; at three-fourths is a transverse, narrow, 
brownish fuscous band, slightly inverted from costa to dorsum, 
and sometimes interrupted below the costa, ami beyond is another 
short median length-streak and a series of about six dentate 
streaks around the margin; cilia hoary, faintly sprinkled and 
narrowly striated witli brownish grey. Exp. al. 13 20 mm. 
Ifindteinys brownish grey; cilia shining, yellowish brown along 
their base, greyer beyond. Abdomen grey. Legs brownish grey. 

Type 6 (98227); $ (98221); FT.' var. (98210) Mus. 
Wlsm. 

Hah. Tenerife , '* ! : Puerto Orotava, 24. IV. 1895 (lledrmann) 
23. IV - 7. V. 1907, 0 in refuse on Artemisin cunaTtensis* 27. 
Ill, excl. 4. VI - 2. VJ1I. 07, 0 Allagojmppns dichotomas , 4. JV, 
excl. 4. V - 4. VII. 07, 0 Senecio kleinia, 1V T< \ excl. 13-31. V. 
07, 0 Sonchns yumniifer , 23. IV, excl. 23. VI. 07, 0 Finns cana - 
rie.usis , 20. IV, excl. 19. V - 11. VL 07, 0 I/tibia frnticosa , II, 
excl. 18. V. 07, 0 Cytisus prolifer us, 22. IV, excl. 29. IV- 10. 
VI. 07, 0 Fhus coriaria, 28. IV, excl. 6. VI. 07 (1(7 sin.) ; llajomar, 
26. V. 1907 ( Wlsm.). Thirty-six specimens (33 bred, 3 captured). 

The species varies much in the amount of sprinkling, or suf- 
f union, of brownish fuscous on the ashy ground-colour, some of 
the whiter varieties being more plainly marked than others, but 
all possess the oblique pale separating line between the costal 
triangle and dorsal blotch. In appearance it reminds one rather 
of Tecmerinm anihophagum Stgr., but its nearest ally is Zeno- 
dochium ocylophagum Wlsm., a much darker species with indistinct 
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markings. I bred thirty-six specimens from accumulated refuse 
on Artemisia canariensis (3), Allagopappns dichotomus (13), 
Senecio kleinia (4), and Sonchns gammffer (1) — Compositae ; Finns 
canariensis ((5)— Coniferae ; Ixnbia friUicosa ( 1 ) — Rubiaceae ; c* 
tism proliferns (4)— Legummosae ; and Phus coriaria ( 1)— Tere- 
binthaceae ; these are, I believe, all plants indigenous to the 
Island. The larva frequently bores into the stem of the food- 
plant before pupation, leaving a hole from which the imago 
escapes. 


III. 0EC0PH0RIDAE. 

31. (369*01) AGONOPTERYX Hb. 

Fore wings : 2 and 3 stalked ; 7 and 8 stalked. 

Type Pt/ralis ocellana F. 

= +d (joxonTEiux Hb. (Type ocellana F.); = Pinauis Hb. (Type 
areneUa 8-1).); =Tiohoxia Hb. (Type atomella S-D.) ; = Epb- 
leustia lib. (Type litnrella Hb.); = Haemylis Tr. (Type assi- 
milella Tr.); =* Vouch a Z. (con term iuella Z.), nee Ltr.; s= 
Dephessakia (A) Mevr. 

Wallengren [Entomologisk Tidskrift II. 81 (1881)] described 
the new genus Siganorosis for species agreeing with heracliana 1)G. 
in having veins 2 and 3 of the forewings sejiarate, thus restricting 
the use of Depressaria Hw. to secies with 2 and 3 stalked. Un¬ 
fortunately he overlooked the fact that in 1828 Curtis had cited 
heracUana as the type of Depressaria Hw., and figured its neuration. 
Siganorosis Wlgrn. must therefore sink as a synonym of Depres¬ 
saria Hw., and also of Volnci'a Ltr. The s]iecies having 2 and 3 
of the fore wings stalked form a natural and easily recognisable 
genus and should be known as A gonopteryx Hb. 

59. (3193T) Ac.onopteryx cinerariae, sp. n. 

(Plate LII. fig. 7.) 

Antennae ochraeeous, much clouded beyond the base with smoky 
fuscous. Palpi pale ochreous, the terminal joint minutely tipped 
with black, and having a black band around it above the middle. 
Head and tufted Thorax pale ochreous. Forewings with the costa 
moderately convex, apex depressed, termen oblique; pale ochreous, 
with a few darker fawn-ochreous shades tending to define the 
neuration; more or less profusely sprinkled with scattered black 
dots, some being placed along the termen, some on the costa, one 
on the costa beyond the middle, in position to form an equilateral 
triangle with two others on the disc, above and near the first of 
which is sometimes a blackish patch; a small black marginal spot 
also lies near the base of the dorsum. Exp. al. ,17-20 mm. Hind- 
wings very pale, shining, whitish ochreous; cilia still paler. 
Abdomen and Legs pale straw-ochreous. 

Proc, Zoon. Soc, —1907, No. LXIV, 
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Type d (99011); FT. var. d (99012) Mus. Wlsm. 

IIah. Tenerife: Arafo, 13. IV. 1907 ( Wlsm .); Tlarranoo Lorez, 
near Orotava, © Senecio (Cineraria) popalifolins , 7. V, excl. 11- 
20. Yl. 1907 (Wlsm.). Seven specimens. 

Larvae found in April and May, at Guimar and near Orotava, 
on Senecio (Cineraria) populifalius and heritieri , mining between 
the upper and under surfaces of the leaves, causing a slightly 
puckered appearance, but very difficult to detect owing to their 
pale greenish white colour. Six specimens bred in June, and a 
single d taken on the wing above Arafo, April 13tli. 

Allied to a8similella Tr., but easily separated by the distinct 
black spotting on the under side of the costa of the forewings, which 
are, as are also the hindwings, much paler than in that species. 

60. (3201*1) Agonoptervx conciliatella Rbl. 

Depressaria conciliatella Rbl. Ann. KK. Hofmus. VII. 272-4, 
283 no. 55. PI. 17 * 14 J (1892) l ; Wlsm. Tr. Ent. Hoc. Lond. 
1894. 538, 546 no. 40 (1894) 2 ; Stgr-Rbl. Cat. Lp. Pal. II. 171 
no. 3223 (1901) 3 : Rbl. Ann. KK. Hofmus. XXI. 44 no. 226 
(1906) 4 . 

Hob. Sicily 1 " 3 : Palermo 1 . Madeiras *~ 3 — Madeira “: Fun¬ 
chal; The Mount ( Wollaston) a . Canaries 1 ’ 4 — Tenerife 1 : Agua 
Mansa and Pedro Gil, QCytisus prolifer us, 20. IV, excl. 20-23. V. 
1907 (Wlsm.); Pedro Gil, 1420 m., 30. VII. 1 889 (Simony) x — 
Gran Canaria 1 : San Mateo, 805 m., 7. VIII. 1890 (Simony ) l . 

The only named species, of the unrestricted genus Depressaria , 
recorded by Rebel in his complete list (1906) is conciliatella. In 
1894 (l. c. 2), I wrote that if 1 had rightly identified this species 
it was very variable. I have now two specimens, bred from larvae 
feedingin the leading shoots of Cytisus prolifer us, from Pedro Gil 
and Agua Mansa respectively, which are much darker than the 
Madeiran exampl&s, but not distinguishable in the position and 
character of the markings. Professor Rebel, throughout his 
description, compares conciliatella with u y eat tana F.,” but it is 
much more nearly allied to scopariella Hum., from which indeed 
some of the less speckled varieties are almost indistinguishable. 
The easiest way to separate them is by the costal markings on the 
underside: in conciliatella there is a wide pale band around costa 
and termen, much peppered and streaked with fuscous along the 
basal half of the costa : in scopariella the pale band is narrower 
and decidely less speckled. 

61. (3222) Agonopteryx yeatsana F. 

=t yeatiana F., t yeatsana. (T, P. Yeats, noni. pr.) 

Pvralis yeatiana F. Sp. Ins, II. 286 no. 60 (1781) , . Depressaria 
yeatiana Rbl. Ann. KK. Hofmus. VII. 272-4 (1892) 2 ; Sfcgr-Rbl. 
Gat. Lp. Pal. II. 171 no. 3222 (1901) \ 

Hob. C-S. EUROPE 1-3 — Corsica : Cort£, © Heloscyadium 
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sp,, 7. VI, excl. 20. VI. 1898 (I17sw.)—8. France: R. Var, 
® Penrednnnm palustrr, 10. IV, excl. 18. VI. 1896 (JFfem.). 
N. AFRICA— Morocco: Tangier, © Heracleum sp. 1, 24 IV, 
excl. 19. V. 1902 (Wlftm.). Canaries — Tenerife : Puerto 
Orofcava, 4. V. 1907, © Umbellifer, 9. V, excl. 10. VI. 1907 
(JF/sm.). 

Six specimens taken, and one bred from an Umlxdlifer, growing 
under dripping rocks on the sea-coast, near Orotava. The plant 
appeared to be the same as that from which I bred tliis species in 
Corsica, in 1898, and which was named for me at the time 
4 * Heloscyadinm sp'\ hut 1 am not sure that the species occurs in 
Tenerife: in any case my botanical knowledge is quite inadequate 
to decide the point from such specimens as were available at the 
date on which the larva was found near Orotava. My experience 
is, that this species occurs only on marshy ground ; I have also 
bred it from Prncedannm palmtre, gathered at the mouth of the 
Var, on the Riviera, and from Heracham sp ., at Tangier. 


62. (.‘1232*1) Aoonopteryx perezi, sp. n. (Plate LIT. fig. 8.) 
~*applan« Wlsm. (nee F.). 

/hpressaria applana Wlsm. Tr. Ent. Soc. Loud. 1894. 538, 546 
no. 41 (1894) \ 

Antennae smoky fuscous. Palpi cinereous, the median joint 
thickly sprinkled with black and tawny on the outer side, except 
in a narrow hand around its upper end ; terminal joint with a 
narrow black hand around its base, a broader one before its apex, 
and the extreme apex minutely black. Head and Thorax cinereous, 
more or less tinged with fuscous; the latter with an elevated crest 
posteriorly. Pore wings tawny reddish fuscous, with smoky black 
suffusion and speckling; a pale ochreous patch at the extreme 
base, its outer edge straight and black-margined to the upj>er edge 
of the cell, above which it is angulated and produced outward 
along the costa., and gradually absorbed in the darker ground- 
colour; on the cell, at one-third, are two clearly defined, almost 
contiguous, hut obliquely diverging, black spots, the lower one 
slightly beyond the upper — both followed by a few ochreous scales, 
produced ami broken into two spots, in line with the lower one 
on the cell; the slightly paler costa is obscurely spotted with dark 
fuscous throughout, and the terinen is also narrowly spotted, the 
fuscous shading on the wing tending to follow and indicate the 
neuration; cilia, corresponding in colour to the wing-surface; 
underside shining, sericeous, the costa and termen strongly speckled 
with fuscous. Exp, aL 16-20 mm. Hind wings and cilia shining, 
pale cinereous, the cilia with slender parallel shade-lines running 
through them ; underside shining, sericeous, the costa and termen 
strongly speckled with fuSeou?. Abdomen and Legs pale cinereous, 
the tarsi with four fuscous bands. 

Type 6 (99018); ? (99019) Mus. Wlsm. 
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Hah. Madeiras 1 — Madeira \ Canaries —Texeripe : Puerto 
Orotava, © Rut a pinuata, 14. V, exel. 4. VI - 1. YJI. 1907 
(Wl&ni.). Twenty-four specimens. 

The pale green larva rolls the leaves of Rata pinnata , an 
indigenous and somewhat local plant, to which my attention was 
specially called by my friend l)r. George Perez, after whom 1 
have named this Agonopteryx , and whose great assistance in the 
botanical work connected with my study of the Tenerife Lepidoptera 
1 gratefully acknowledge. 

As compared with Agonopteryx applana F., the chief points of 
difference noticeable in perezi are that the pale basal patch is 
sharply angulate (not curved outward) at the radius, along and 
above which are some distinctly ochreous scales; the discal spots 
are yellowish, not white, and the antennae are shorter. Looking 
again at the rather poor specimen which 1 recorded from Madeira, 
as applana , in 1894, I am now inclined to regard this ns perezi . 

32. (369) DEPRESSARIA Hw. 

Forewings : 2 and 3 separate; 7 and 8 stalked. 

Type Phalaena Tortrix heracleana (L.) DG., F., Hw. 

Depressarja Hw. (Type heracleana Hw.); = P yraijs F. (II.) 
Ltr. ; [ = P JEST A Blbg . (Type heracleana L.) ZLV.]; = 4 “ Pm ale, 
Volvche ” Ltr. (Type heracleana F.); = Vo lick a Ltr. (Type 
heracleana F.) ; = Siganor osrs Wlgrn. (Type heracleana L., 
Wlgrn.); = Depressaria (B) Meyr. 

63. (3299*1) Depressaria texerifae, sp. n. (Plate LIl. fig. 9.) 

sss Pejrressaria sp. Rbl. Ann, KK. Iiofmus. XXI. 39, 44 no. 227 
(1906) \ 

Antennae smoky fuscous. Palpi cinereous, densely speckled 
with smoky fuscous externally, and with a fuscous ring above the 
middle of the terminal joint. Head and Thorm' pale slaty greyish, 
more or less sprinkled with tawny fuscous. Forewings slaty 
greyish, suffused, and obscurely blotched, with smoky fuscous; a 
very dark patch at the base, below the fold, leaving a narrow pale 
margin within it, is diluted upward and outward, and followed 
by two clouds of a similar colour on the cell, one before and one 
beyond the middle, of which the fii*st is the darker, owing to black 
scaling continued from its lower edge in a series of two or three 
small spots reaching to the end of the ceil; beyond the cell is 
a strong, outwardly curved, dark fuscous shade, preceding the 
speckled margin and cilia, the latter are delicately rosy-tipped, 
Exp. al. 17-19 mm. Hindwings and cilia pale, shining, rosy 
cinereous. Abdomen and Legs shining, cinereous; the tarsi with 
four fuscous bands. 

Type $ (99020); rf (99021); © (99022) Mus. Wlsm. 

IJab. Tenerife : 1905 (White) 1 ; Santa Cruz, rtemisia cana~ 
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riensin, 11. II, ex cl. 19. Ill - 3. IV. 1907 (JF/sm.); Guimar, 
©.I rtemisia eanariensis , 25. Ill, excl. 9. IV - 23. V. 1907 {Whm.). 
Sixteen specimens. 

Bred from a rather stout green larva, feeding in the leading 
shoots of Artemisia canariensis , at Santa Cruz and Guimar. As 
compared with the European species which feed on A rtemisia, it 
is distinctly more suffused in its colouring, the darker patches 
being unaccompanied by any lines of whitish scales; indeed the 
whole insect has a much more silky, smooth appearance, with some 
gloss, not only in the hind wings, but also on the anterior pair. 
It ir> perhaps nearest to ahsinlhirora Frey, but the abs€»nce of any 
outward elongation of the median shade is a good character by 
which it may readily he distinguished. 

()4. (3300) 1 >EPRESSAltIA AFTELLA lib. 

=b nervosa Hvv.; =*heracliana Wlsni. (nee DG.). 

Tinea apiella lib. Smlg. Eur. Selim. VIII. (Tin.). 39. PL 14* 94 
(1790)'. Depressaria nervosa Hw. L]>. Hr. 500 no. 4 (1811) ". 
Pinaris apiella Hb. Verz. Scbm. 411 no. 3900 (1820) ’. Depres¬ 
saria nervosa VTlsm. Pr. Z. Soe. Loud. 1881. 317 (1881)‘. De- 
prewaria * heracliana Wlsni. IV. Ent. Soe. Loud. 1894. 538, 540 
no. 42 (1894) \ /)epr“ssari<t nervosa Ktgr-llbl. Cat. L}). Pal. II. 
174 no. 3300 (1901)' ; Busck, Pr. US. Nat. Mus. XXIV. 747 
no. 34 (1902) 7 ; I bar Bull. US. Nat Mus. 52. 522 no. 5887 
(1902) \ 

If ah. EUROPE N. AFRICA- -Morocco : Tangier, ® Fe¬ 
rula sp ., excl. 19. V. 1902 (H7xm.); ®(Jenanthe peucedan [folia, 
0 . V, excl. 7-15. Vi. 1902 ® Thapsia qarganica , 9. V, 

excl. 7. VI. 19()2 (117*/*.). MadeiraB ’--Madeira : {Wollaston) \ 
Canaries Tenerife : Guimar, ® Pajdeurum aciphyUutn , 6. Ill, 
excl. 10. IV. 1907 (117*///.); ® Cm belli fn% 14. IV, excl. 22. V. 
1907 (Whm.). UNITED STATES 4 7 * -- Oregon 4 * 7 " h : grant 
co.: Camp Watson, lV m . 1872 (It7s/n.): jacksoxco. : near Rogue 
River, 4 -0. V. 1872 (W7*//i.). 

For more than half a century apiella Hb. (1790) has been sunk 
as a synonym of nervosa Hw. (1811): so long as these two names 
are held to pertain to the same species, it is obvious that that 
species must be named apiella Hb. 

Two specimens bred from an Umheflifer. found at Guimar, and 
one from the rare Bnpleurum aciphyllam { = salicifolium) appear 
to be inseparable from this species: they agree exactly with 
specimens bred in Morocco, in 1902, from Ferula , Oenantke 
jyencedanifolia , and Thapsia garganica , and are only distinguished 
from my European series by their slightly larger size and darker 
colour, partly due to the freshness of the specimens. This species 
has not been met with in the United States since 1872, when 
I took two specimens in Oregon. I again refer to these two 
specimens to give the exact localities, viz., (91970) Camp Watson, 
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Grant Co., in Northern Oregon, taken in April 1872, and (93 971) 
taken m Jackson Co., in Southern Oregon, 4-6 June 1872, when 
near Rogue River. These two American specimens have vein 5 
of the hindwings out of the stalk of 3 and 4, in which they agree 
with Canary, Tangier, Madeira, and European specimens which 
have 5 connate with, or out of the stalk of 3 and 4; a character 
which occurs also in discipuneteUa IIS. (~*pastinaeella Stn.). 
The specimen recorded by me from Madeira in 1894 (/. c. 5) 
as “Siganorosis heracliana 1)G.” is a bleached example of 
apiella Hb. 

33. (365) ETHMIA Hb. 

= PsecadiA Hb., Stgr-Rbl. 

65. (3143) Ethmia bipuxotella F. 

Alucita bipvnctella F. Ent. Syst. 668 no. 7 (1775) \ Psecadia 
bipunctetta Rbl. Ann. KK. Hofmus. VII. 272, 283 no. 54 (1892) 2 : 
IX. 18,89 no. 168 (1894)*: XIII. 377. 381 no. 201 (1899) *: 
XXI. 44 no. 225 (1906) 5 : Stgr-Rbl. Cat. L V . Pal. II. 167 no. 3143 
(1901) 

Hah. W. ASIA 2 ' 1 '. C. and S. EUROPE l ' J '— S. Spain: 
huelva: Coto, 23. IV. 1901 (JJW). X. AFRICA ” -Mo¬ 
rocco : Tangier, 11. II. 1902 (H7swi.)— Algeria: LeTarf, 29. VI. 
1896 (Eaton). Canaries 2 0 — Tenerife 3 " 1 : Santa Cruz, 6-12.1. 
1907, © Symphytum, 14.1-13. II, exel. 5. IV. 1907 (Wlsm.), 
30. IV. 1898 (Hints) 4 ; Las Mercedes, 7-29. 111. 1904 (Eaton) ; La 
Laguna, 12. VI. 1889 (Krauss) 3 - Gran Canaria 2 ' 5 : (Richter) 
Taken on the wing, and bred at Santa Cruz. 


33*. (376) HARRELL A Sclirk. 

05*. (3329) Hakpella poeficelia Sc. 

Phalaenaforficella Sc. Ent. Carn. 248 no. 638 (17(53) l . TIarvella forfict 1 la Rbl. 
Ann. KK. Hofmus. VII. 270, 283 no. 69 (1892) -: XXI. 41 no. 228 (lOOtt) 3, Stjrr- 
Ebl. Cat. Lp. Pal. II. 170 no. 3329 (1901) \ 

Hab. C-S. EUROPE l ~\ Canaries * >4 —( ? u sax cax aria 2 ). 

I did not meet with this species in Tenerife. 


IV. HYPONOMEUTIDiE. 

34- (412) COLEOPHORA HI). 

66. (3713) COLEOPHORA OROTAVEXSIS Rbl. 

Coleophora orotavensis Rbl. Ann. KK. Hofmus. XI. 137-8, 147 
no. 214, PI.3- 16 $ (1896)’: XXI. 44 no. 234 (1906) 2 : Stgr- 
Rbl. Cat. Lp. Pal. II. 193 no. 3713 ((1901) 3 . 

Hab. Tenerife 1 * 3 : Santa Cruz, 26. XII - 26.1.1907 (Wlsm .); 
Guimar, 28. II - 12. IY. 1907 (Wlsm.), 24. III. 1904 {Eaton ); 
Tiiwironte, l.IV. 1902 {Eaton)', Puerto Orotava, 21-30.IV. 1905 
(Hedemann) *, 21. IV. 1907 {Wlsm.). 
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Exceedingly common everywhere. It seems to be attached 
to Chenopodium , and to appear in successive broods almost 
continuously. 

67. (37181) COLEOPIJORA MICROMERIAE, Sp. II. 

Antennae white, annulate with greyish fuscous; the basal joint 
roughly clothed, but not tufted. Palpi white, a broad greyish 
fuscous band spreading around the apex of the median, and base 
of the terminal joint, including some slightly projecting scales 
from the former. Head white, slightly shaded along the middle 
with greyish fuscous. Thorax white above; tegulae touched with 
greyish fuscous. Forewinys greyish fuscous, the costa narrowly 
pure white from the base, widening outward, and continued to the 
apex, before which the costal cilia are slightly touched with grey; 
there is a, less conspicuous line of white scaling along the fold 
and slightly diffused downward across the space beneath it to the 
dorsum, the base of the terminal cilia being also white, forming a 
streak which runs out through those of the apex; with this 
exception the cilia are pale brownish grey; the marginal white 
lines are clearly visible on the underside. Exp. al. 8-11 mm. Hind - 
winys very pale bluish grey; cilia pale brownish grey, becoming 
whitish at their tips around the apex. Abdomen brownish grey 
above, white lamenth ; anal clothing whitish. Leys white, the hind 
tarsi faintly speckled. 

Type 2 (99023); $ (99024) Mus. Wlsiu. 

Hah. Tenerife: Puerto Orotnva, 19.11.1907, 5.V. 1907 (JfTftm.); 
Guimar, 27. II - 14.1 V. 1907(JJ7#w.), © Microrneria raria , 23. II. 
exd. 10. V. 1907 (JJ7,s'?v?.); Cruz de Afur, 5. IV. 1904 (Eaton); 
Forest de la Mina, 7.1V. 1904 (Eaton). Sixteen specimens, one 
bred. 

The case is brown, short and cylindrical, sprinkled with short 
whitish hairs, like the leaf-surface of the food-plant; the mouth is 
slightly oblique. It was found on Microrneria raria , among 
which plant I took several specimens, at Guimar. at about 1200 ft, 
1 also met with the species at Puerto Orotnva, in February, and 
in May, and received three specimens from Mr. Eaton, taken in 
April 1904, at Cruz de Afur, and in the Forest de la Mina. 

68. (3773) Coleophora confluella Rbl. 

Coleophora confluella Rbl. Ann. KK. Hofmus. VII. 278-9, 283 
no. 63, PL 17 • 15 c? (1892) 1 : XXI. 44 no. 235 (1906) 2 : Stgr-llbl. 
Cat. Lp. Pal. II. 195 no. 3773 (1901) 3 . 

Hah. Canaries 1 " 3 — La Palma 1,3 : Pico del Berigoya, 1400- 
1500 m., 21. VIII. 1889 (Simony)' — Tenerife: Guimar, 
anthemum gnttatum , 27. Ill, excl. 25. IX - 1. X. 1907 (Wlmn.); 
La Laguna, © Helianthemuni gnttatum , 3. V. 1907 (IFfcm.). 

Larvae were common, in cases made of leaves (similar to those 
of helianihermlla Mill.), on Helianthemum gnttatum, and also on. 
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Cistns monspeliensis. I found numerous cases at Guimar, at the 
end of March, from which I bred two specimens only at the end 
of September and the beginning of October. I have always found 
helianthemella an extremely difficult species to rear, under the 
conditions to which a travelling entomologist is restricted, and 
conflneUa presents similar difficulties, for I bred only the two 
specimens mentioned, although larvae were collected subsequently 
at La Laguna in the beginning of May. 

68*. Coleophora sr. ? 

Three cases found on Adenocarpus foliolosus , at Guimar, 26th 
February, were extremely similar to those of conjhiella, and might 
have been taken for stray specimens from the llelianthemum , had 
I not observed traces of their feeding on the leaves. They were 
slightly smaller than the others, but would not feed in captivity 
and I failed to rear them. 

69. (3815*1) Coleophora aegyptiacae Wlsm. 

Coleophora aegyptiacae Wlsm. Ent. Mo. Mag. XL1II. 148 no. 
3815-1 (1907) h 

Hab. Algeria : Hammam-es-Salahin, 0 Salvia aegyptiaca , 
III - IV, exol. IV. 1 Canaries -- Tenerife : Santa Cruz, 0 Salvia 
aegyptiaca , 16. I - II. 1907. 

Several cases of this Algerian species were found at Santa Cruz, 
at different dates in January and February, on Salvia aegyptiaca , 
but were not reared. 

70. (3840-1) CoLEorHoiu teidensis. sp. n. 

Antennae pale grey, with very faint paler annulations; basal 
joint smooth. Palpi greyish white; smooth, a few scales projecting 
from the end of the median, before the base of the short terminal 
joint. Head and Thorax pale silky grey. Foreicings narrow; 
pale silky grey, without any oclireous or brownish scaling; a faint 
greyish white line, along the costa, is a little widened about the 
middle, but thence touches only the outer ends of the greyish 
costal cilia; other still fainter greyish lines running throughout 
the wing-lengtli, one along the nppcr edge of the cell throwing 
three slender branches to the costa along the principal veins; 
one along the middle of the cell leaves the costa near the base, 
approaching and running parallel to the termen, another lying 
below it along the fold; cilia pale stone-grey. Exp. al. 13 mm. 
Hindwings very pale bluish grey; cilia pale stone-grey. Abdomen 
dark leaden grey. Legs whitish grey. 

Type <J (99026); $ (99027) Mus. Wlsm. 

I fab. Tenerife : Puerto Orotava, 14. V. 1907; Tacaronte, 31. V. 
1907; La Laguna, 5. VI. 1907. Three specimens. 

The nearest approach to this species in our European lists is 
algidella Stgr., which it greatly resembles in colouration and in 
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the faint whitish longitudinal lines; it differs, however, decidedly 
in its much narrower forewings. I should place it between alyi della 
Stgr. and marinipennella Dp.: its scarcely annulated antemme 
and more silky grey colour separate it from the latter. 

71. (3852) Coleopiiora atlanticella Rbl. 

Voleophora atlauticella Rbl. Ann. KK. Ilofmus. XI. 138-9, 147 
no. 215 (1890) l : XXI. 44 no. 236 (1906) 2 : Stgr-Rbl. Cat. Lp. 
Pal. il. 198 no. 3852 (1901) 3 . 

Hah. Canaries ^—Tenerife w : Santa Cruz, 22. I - 10. II. 
1907 (irfam.); Guimar, 12-30.111. 1907 (ILfem.); Puerto Orotfiva, 
27. IV. 1895 (II edema tin)' — (Iran Canaria 1 '": Las Palmas, 
7. V. 1895 ( Hedemann ) u 

A good series taken nt Santa Cruz ; 1 also met with it at 
Guimar. 


72. (3895) Coleopiiora artemisiaf. Mldg. 

(loleophora artemisiae Mhlg. Stett. Ent. Ztg. XX V. 163-5 (1864) 1 ; 
Stgr-Rbl. Cat. Lp. Pal. II. 199 no. 3895 (1901) \ 

Hah . Germany 1 '"—Austria \ Canaries — Tenerife: Guimar 
12. IV. 1907 ; Puerto Orotava, 21. J V. 11)07. 

Six specimens taken at Puerto Orotava, and two at Guimar, 
among Artemisia cnnariensis. 

73. (3904*1) Colkopiioua poecilella Wlsm. 

Coleophora poecilella Wlsm. Ent. Mo. Mag. XLI1I. 129 no. 
3904*1 (1907) 

Hah . Algeria: Biskra, Hammam-es-Salahin, 0 Suaeda ver- 
micuhtla , IV, excl. IV V, X. 1 Canaries — Tenerife: Puerto 
Orotava, 0 Salsola oppositifola, 4. VI. 1907. 

Three of the easily-recognisable, long, tapering, cylindrical cases, 
found on Salsola oppositifolia , at Orotava, are undistinguishable 
from those taken in Algeria on the allied Saaeda vermicalata ; 
hut again I was unable to rear them. 


35. (389) BATRACHEDRA Stn. 

74. (3562) Batrachedra ledereriella Z. 

Cosmopteryx ledereriella Z. Stett. Ent. Ztg. XI. 198 no. 220 
(1850*. Batrachedra ledereriella Wlsm. Ent. Mo. Mag. XXVII. 
149 (1891) 2 ; Rbl. Ann. KK. Hofmus. XI. 132, 147 no. 205 
<1896) s : XXI. 44 no. 232 (1906) 4 : Stgr-Rbl. Cat. Lp. Pal. II. 
185 no. 3562 (1901) 3 ; Wlsm. Ent, Mo. Mag. XXXIX. 167 
<1903) 

Hah. W0. ASIA*. S. EUROPE W —S. France: Cannes, 
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© in webbed rubbish on Mimosa , exel. 20. IV. 1879, © in webs 
of Spiders and Larvae, 11-111, exel. IV. 1881,' © Juniperus 
oxycedrus, III, exel. 24. V. 1890, © Rosmarinus officinalis , 111, 
exel. 16. V. 1890, © old fruit of Mesjnhis germanica , exel. 12. 
V. 1892 ( Wlsm.) ; Beaulieu, © rubbish in leafy galls on Salix 
pendula , 6. IV, exel. 5. V - 17. VIII. 1890 (in*m.)-~SFAiN : 
Malaga: Malaga, © in seed-heads of Anthyllis cyt iso ides, XII, 
exel. 2. IV. 3901, © Genista umbellata , 28. I, exel. 1. IV. 1901, 
© Cistus albidus , 27.1, exel. 5-8. IV. 1901 (Wlsm.). N. AFRICA 
—Morocco : Tangier, 11.1., 8. Ill., 2. V. 1902 (TFkmi.), Cistus 
ladaniferus , 9. XII, exel. 30. VII. 1902 ( Wlsm.) ; Cape Spartel, 
© seeds of Cistus sp exel. 16. VIII. 1902 (W7am.). Canaries 3 ” 
—Tenerife 3 : La Laguna, 2. III. 1904 (Raton), 7. VI. 1907 
( Wlsm.) ; Guimar, 2. Ill - 14. IV. 1907 (IFfon.); Puerto Orotava, 
11. IV. 1895 ( Hedemann )\ © old seeds Senecio kleinia , 26. IV, 
exel. 29. IV- 10. VI. 1907, © diseased stems Cytisus prolifer us, 
24. IV, exel. 13. V. 1907. © Pinus canariensis , 20. IV, exel. 24-29. 
V. 1907, © Mangifera 'indica , 14. V, exel. 25. VI - 14. VII. 
1907, © Sonchus hptoceplialus, 30. IV. exel. 7. VII. 1907 (ir/aw.); 
Arafo, J3. IV. 1907 (Wlsm.)—G ran Canaria 3 : Las Palmas, 9. 
V. 1895 (Hedemann) \ 

Taken commonly at Guimar, and bred from Senecio , Cytisus , 
Pinus , Mangifera , and Sonchus , bearing out my previous ex¬ 
perience of the habits of the species in Europe and Morocco, 
where it is invariably a rubbish-feeder, among debris of spiders’ 
webs, and frass of other larvae on numerous plants as enumerated 
above. 


36 (388) COSMOPTERYX Hb. 

75. (3550*1) COSMOPTERYX coryphaea, sp. in (Plate LI I. fig. 10.) 

=ss Cosmopteryx sp. n. Wlsm. Ent. Mo. Mag. XXXVII. 237 
(1901) 5 . 

Antennae pale buff, spotted with white along their outer sides, 
two black, and two white annulations occurring before a darker 
band, which precedes the four or five yellowish distal joints 
Palpi white, with pale buff* lateral lines throughout. Head 
olivaceous brownish, with a short central, and two longer lateral 
lines. Thorax olivaceous brown, with a central white line, and 
one along the inner edge of each of the tegulae. Forewings 
olivaceous brown to about three-fifths of their length, on which 
colour are five slender silvery white lines; one from the base of 
the costa, slightly diverging, and terminated below the costa at 
at about one-third; another, above it along the costa, slightly 
widened towards its outer end ; a third, from the middle of the 
base, extending to the outer margin of the olive-brown space, 
whence a shorter, inverted, streak diverges, terminating opposite 
to the outer end of the first costal; the fifth streak is from the 
base, along the dorsum, and is rather shorter than the first costal; 
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beyond the brown space, and therefore a little beyond the middle 
of the wing, commences a pale lemon-yellow patch, which is con¬ 
tinued toward the apex, bearing the following markings: first, 
two bright silver spots, each touching the brown preceding space, 
and each carrying a jet-black dot on the side opposite to it; 
beyond these, at a distance equal to about the middle of the 
wing, are two corresponding spots of bright silver scales, but 
with only one or two black scab's attached, the yellow ground¬ 
colour extends between and beyond these, blending to creamy 
white along the costa, and dorsum to the apex, the margins being 
separated by a short olive-brown dash reaching the extreme apex; 
cilia brownish grey. Exp. al. 9-10 mm. Hind wings pale grey; 
cilia brownish grey. Abdomen yellowish. Legs white, shaded 
externally with oblique olivaceous brownish bands. 

Type d (99029); ? (99030) Santa Cruz, Mus. Wlsm. 

//ah. Spain: Malaga: Malaga, 29. IV. 1901 (Jf7sm.) J . 
Canaries — Tenerife: Santa Cruz, 12-16. II. 1907. Eight 
specimens. 

Nearest to si mil is Wlsm., but differing in the continuation of 
the yellow band beyond the outer pair of silver spots, giving the 
wing a much lighter appearance; in this respect it agrees with 
qnadnlineella (’limb., but differs in having five white lines in 
the dark basal area of the wing, of these the subcostal, the median, 
and the dorsal arise from the base. 

76. (3553) Cosmopteryx attenuatella Wkr. 

n. syn. = jlaroj'asciata E. Wlstn.; = /espedezae Wlsm. 

Gelechia attenuatella Wkr. Cat. Lp. BM. XXX. 1019 (1864)\ 
Cosmopteryx favofasciata E. Wlstn. Aim-Mag. Nil. (5 s.). III. 
438 (1879)' J : Lp. St. Helena 53 (1879)'. Cosmopteryx lespe - 
deme Wlsm. Tr. Am. Ent. Soe. X. 198 (1882) \ = Cosmopteryx 
(? gemmiferella Clms.) Mschl. Ah. Senck. Nat. Oes. XV. 345. 354 
(1890) 4 ; Wlsm. Pr. Z. Soc. Loud. 1891 . 536, 548 (1892)’]. 
Cosmopteryx lespedezae Riley, Smiths List Bor-Am. 107 no. 5771 
(1891)“. Gelechia attenuatella Wlsm. Pr. Z. Soc. Lend. 1891 . 
519, 545 (1892) Cosmopteryx les^miezae Wlsm. Pr. Z. Soc. 
Loud. 1891 . 536, 548 (1892) \ Cosmopteryx Jlarofasciata llbh 
Ann. KK. Hofmus. IX. 91-2 (1894)°: XI. 133-4, 147 no. 208 
PI. 3-13 (1896) 10 : XXL 44 no. 230 (1906) n . Cosmopteryx 
attenuatella Wlsm. Pr. Z. Soc. Loud. 1897 . 105-6 no. 123 
(1897) 12 . Cosmopteryx Jlarofasciata Stgr-Rbl. Cat. Lp. Pal. 11 . 
185 no, 3553 (1901) w . Cosmopteryx lespediza Dyar Pr. Ent. 
Soc. Wash. IV. 478 (1901) Cosmopteryx attenuatella Dvar 
Bull, US. Nat. Mus. 52. 535 no. 6068 (1902) 15 ; Busck Pi-. US. 
Nat. Mus, XXX. 710 (1906) lfl . 

Hah . UNITED STATES 3 * u * l5 * 10 — Texas ** u * 10 : © Lespe- 
deza 3 * ** 12 —N. Carolina **• 12 —Florida l4rW : Il-III u . WEST 
INDIES 1 * Jamaica 1 ’- 12 : Constant Springs, 18. 
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XII - 2. I. 1905 (Wlsm.) ; Runaway Bay, 17. II - 13. III. 1905 
(Wlsm.)— Havti la * 10 : V 1 -; Ban Domingo 10 —[* Portorico 4 ^ ,a ] 
—8 t. Croix : Y 12 —Bt. Vincent 7 ’ ^—Grenada : III-IV Vi —St. 
Helena “• u . Canaries — Tenerife l0 ~ u : Guimar, 19. 
Ill - 12. 1Y. 1907 (I Mam.) ; Puerto Orotava, 1895 ( Uedemcmn) l0 , 
29. IY. 1895 (Hedenmnn ); 14. Y. 1907 (T17«wi.) — Gran Ca¬ 
naria 1,Ml : Las Palmas, 7 9. Y. 1895 ( Jledemann) ,0 . 

Professor Rebel ( 1 . c. 10 ) records and discusses flavofasciata 
E. Wlstn., of which I have one of the examples (7244) collected 
by von Hedemann in the Botanical Gardens at Puerto Orotava, 
29. IY. 1895, and six taken by myself at Puerto Orotava, 14. V., 
and Guimar, 19. Ill - 12. IY. 1907. I have now re-examined 
Mrs. Wollaston's type from St. Helena, and am convinced that it 
is the same as the species identified by Rebel under this name 
from Tenerife, but the possession of more specimens has now 
enabled me to correct the synonymy as follows : - 
attmvatella Wkr. (1864); = flavofasciata E. Wlstn. (1879) ; 
= leaped e^ae Wlsm. (1882)—thus proving that the species is 
widely distributed. 


77. (3555) Cosmopteryx turbidella Rbl. 

Cosmopteryx sp. Rbl. Ann. KK. Hofmus. IX. 18, 91-2 no. 183 
(1894) 1 . Cosmupten/x turbidella Rbl. Ann. KK. Hofmus. XI. 
135-6, 147 no. 209. PI. 3*14 2 (1896)-: XXI. 44 no. 231 
1906 3 : Stgr-Rbl. Cat. Lp. Pal. II. 185 no. 3555 (1901 \ 

lied). Canaries w —Tenerife : Guimar, 5. II - 17. III. 1907 
(JFZsw.), 20. III. 1904 (Eaton), ® Parietaria vulgaris, 5. II, 
excl. 17-18. III. 1907 (H7sm.); Puerto Orotava, ® Parietaria , 
exd. 15-25. III. 1904 (Eaton), 16-30. IY. 1895 (Ifedemann) 2 \ 
Forest de la Mina, 17. 111. 1902 (Eaton) ; Cruz de Afur, 5. IV. 
1904 (Eaton) ; Las Mercedes, 28. Y. 1907 (Wlsm.), Yl. (Cabrera)'-, 
Barranco del Loro (nr. Realejo Alto), ® Parietaria arborea, 7. V, 
excl. 11-12. YI. 1907 (IPfcw?.). 

Cosmopteryx turbidella feeds on Parietaria vulgaris, near 
Guimar, in great abundance ; it was found there by Mr. Eaton, 
who also observed the larvae where I have taken and bred it. 
An intimate acquaintance with the form of the mine caused me 
to suspect that a large, broad-leaved, shrub growing in the 
Barranco del Loro, above Realejo Alto, was Parietaria arborea ; 
and this turned out to be correct. 

C. turbidella Rbl. differs from pulcherrimella Chmb. in the 
possession of a black dot, a little above the middle of the wing, 
contiguous to the golden metallic band which precedes the yellow 
fascia ; also in having the silver apical streak undivided, whereas 
in pulcherrimella it is broken into two short lines; moreover, the 
outer golden fascia does not commence in a pure white costal 
spot, as in the somewhat smaller American species. After re- 
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examining my series of jndchemmella , collected in Madeira by 
Wollaston, with the addition of specimens subsequently received 
from Eaton, ami my own from Tenerife, I am surprised to find 
that there is not a specimen of turhiddla from Madeira. Mr. 
Eaton notes (MS., 16. JV. 1904) that t% The Cosmopteryx so 
common at Guimar, and Puerto (do la Cruz) Orotava [i. e. turbi- 
della Tibi.], was also plentiful on Parietaria , at Funchal, in the 
garden of the Carmo Hotel ” ; but his specimens of jmlcherrhnella 
were taken at 44 Funchal: at altitude of about (500 ft., 26. II. 
1902 : out of Eupatorlam adenophorum Spreng.,” one of the 
('ompositae. This plant should be searched, but it is not a 
probable food-plant for ptdcherrimcMa Cl mil)., which in the United 
States feeds on Pilea poioUa, one of the Urticaceae. 

Cosmopteryx tnrbidella is by no means consistent in the colour 
of the yellow fascia; this, in some specimens, is almost obsolete 
through the strength of the brownish suffusion ; in others the 
colour is only slightly influenced in tone, while rarely it is of a 
clear orange-yellow, without partial shading or suffusion. I liave 
again carefully compared all the specimens, without being able 
to detect any difference between the American and Madeiran 
specimens of palcherrimella. 


37- (4-05) STAGMATOPHORA HS. 

78. (3564) Staomatopiiora (Pyroderces) argyroguammos Z. 

Cosmopteryx aryyroyrammos Z. Isis 1847 . 37-8 no. 177 l . Pyro¬ 
derces artjyroyrammos Cnst. Ann Hoc. Ent. Fr. LI1. 20 (1883)*; 
Rbl. Ann. KK. Hofmus. XL 132, 147 no. 207 (1896) XXI. 
44 no. 233 (1906) *: Stgr-Rbl. Cat. Lp. Pal. II. 185 no. 3564 
(1901) \ 

Hah. \VO. ASIA 1 A — Haleb : Shar Devesv, 1893 (Sat. Coll : 
Leech). S-MC. EUROPE Italy : Rome, 10-25. IV. 1893 
(IFZswi.)— Corsica : Corte, 19-21. V. 1896; lie Rousse, 5. VI. 
1898; Ajaccio, 16. VT. 1899 (117m.)— France: © Compositae 
—Carlina corymbosa, Kentrophyllnm lanatum, Ceuta area asjwra, 
Pycmmon acarua , etc . 2 ; Monte Carlo, 5. V. 1882 (lf7m.); Beau¬ 
lieu, © Cardan s, excl. 12. VII. 1889 (Wlsm.) — S. Spain: 
Malaga: Malaga, 14. IIJ. 1901: granada: Granada, 22. V-20. 
VI. 1901: Cadiz: Chiclana, © Centaurea, excl. 10. VI. 1902 
{Whm.). N. AFRICA ’—Algeria : Bone, 21. IV. 1896 (Eaion)- 
Morocco: Tangier, IV. 1902 (W7m.); Raliat, IV. 1902 ( Wlsm.). 
Canaries 3 ’ 4 — Tenerife : Guimar, lll e . 1907 (Wite ); Puerto 
Orotava, 14. IV. 1895 {Hedemann) 3 ; La Laguna, 5. VI. 1907 
(If 7m.). 

Mr. White took a good specimen of this at Guimar, when 
collecting with me, at the end of March ; I subsequently mot 
with a worn example, at La Laguna, in June. 
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38. 1417) APHELOSETIA Stph. 

Elachista (Tr. p.) Z., Btn., Btgr-Rbl., etc. 

Type Phalaena Tinea argentella Cl. (Wstwd. 1840). 

Aphelosetia Ktph. Ill. Br. Ent. Haust. IV. 287 (1834); Wstwd. 
Syn. Gn. Br. Ins. 112-3 (1840). 

Elachista Tr. (C. Elachista) Z. Isis 1839. 211, 212-3. 

When describing Elachista, Treitschke [Selim. Ear. IX. (2). 177 
(1833)] wrote as part of his generic diagnosis : “ Die Rnupen 
leben auf der Unterseite der Baumblatter oder minirend zwisclien 
den Hauten derselben. Sie verpuppeh sich in festen Hiilsen.” 
This restricted the possible type to species with such larval habits 
(i. e. Baccnlatrix Z. and Phyllonorycter Hb.) with whose life- 
history Treitschke was acquainted, and rendered it impossible 
for any of the grass-mining species {Elachista Auct.) to be 
regarded as a potential type. Treitschke quotes the life-history 
of Bncculatrixfrangnlella Ooze and Phyllonorycter (LithocollHis) 
tremulae Z. from Fischer von Rdslerstamm (in Hit.), but he was 
personally acquainted with the larvae of nhnifoliella Hb. and 
blancardella (F., mespilella Hb. 272) Tr. Elachista Tr. must there¬ 
fore sink as a synonym of Phyllonorycter Hb., and vlmifoliella 
Hb. should he taken as the type. Duponchel [HN. JLp. Fr. 
XI. 25, 499-502 no. 30 (1836)] cited complanella Hb. as the type 
of Elachista Tr., but Treitschke was unacquainted with the larva 
of complandla, and this species is not indicated as specially 
typical. Zeller’s restriction to the grass-feeding species is also 
invalid for the same reason. 


79. (3994*1) Aphelosetia hypoleuca, sp. n. 

(Plate LII. fig. 11.) 

Antennae fuscous, the basal joint pale ocbreous. Palpi whitish 
ochreous. Head and Thorax whitish oehreous, the latter faintly 
shaded with fawn-grey. Forewings pale ochreous (whitish ochreous 
if worn), sprinkled and suffused with fawn-brown, especially 
above the fold beyond the middle, with some deeper brownish 
fuscous shades, notably along the costa and about the tornus; 
three black spots, one below the costa at two*thirds; a smaller 
one, a little beyond and below it, about the end of the cell; 
a third, more conspicuous, on the fold at about half the wing- 
length ; a strong blackish shade-line runs along the middle of the 
brownish ochreous cilia. Exp, al. 8-9*5 mm. Hindwings rather 
dark leaden grey ; cilia tawny greyish. Abdomen grey, anal tuft 
ochreous. Legs pale brownish ochreous, shaded with fuscous 
■extermdly. 

Type 6 (99036); ? (14312) Mus. Wlsm. 

llab . Tenerife : Forest de la Mina, 17. III. 1902, 7. IV. 1904 
(Eaton) ; Realejo, 7-10. V. 1907 (Wlsm.) ; Puerto Orotava, 
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14. Y. 1907 {Wlani.)\ La Laguna, 23. Y. 1907 (117m.); Las 
Mercedes, 29. V. 1907 (117m.). Nineteen specimens. 

Not uncommon, on the higher ground, in the barranco above 
Realejo and elsewhere; first taken by Mr. Eaton, in the forest 
of La Mina,. It is very near to albidella Tngstr. (1847; = rhyn- 
chosporella Stn., 1848), but differs in the possession of two extra 
spots beyond the conspicuous plica 1 one : the European species 
having no spot at the end of the cell or below the costa. Yein 5 
is absent in both wings. 

39. (417 01) POLYMETIS, gn. n. 
(n-o\ypijri$=of-inauy-counsels.) 

Type Poli/metis carlimlla Wlsm. 

Antennae slightly serrate towards apex; basal joint with 
strong peeten. Maxillary Palpi short. Labial Palpi smooth, 
usually dependent, but capable of upward movement; terminal 
joint shorter than median, rather obtusely jointed. Haustellom 
small. Head and face coarsely, almost roughly, soiled. Thorax 
smooth. Fore wings evenly lanceolate: neural ion 12 veins; 
7 and 8 stalked, 7 to costa ; (» out of 7, to tennen; 5 out of 
stalk of (0 + 7 + 8): rest remote, 3 slightly approximate to 4; 
l c distinct, 1 furcate at base. Hind wings nearly if, tapering 
evenly to an acute apex ; cilia 2-2^ : nr oration 7 veins, 5 ami 4 
coincident; 6 and 7 stalked, enclosing ajjex ; 2 remote from 3, 
which is somewhat approximate to (4 + 5); above 5 the discoidal 
recedes to radius. Abdomen smooth. Legs , hind tibiae hairy. 

Almost corresponding in neuration with some species of Aphe- 
losetiu Steph. and Stagniatophora IIS.; separated from the former 
by the basal furcation of vein 1 of the forewings, as well as by 
the shorter and less recurved palpi, anil from the latter by the 
same characters, and by the coincidence of veins 5 and 4 of the 
hindwings. The habits of the larva afford additional reason for 
separating Polymetis from Aphelosetia (Elachista Auet.), of which 
the larvae of all known species feed on the Gramineae , or 
Cyperacecte. 

80. (3920*1) Polymetis carlinella, sp. n. 

(Plate LIl. fig. 13.) 

Antennae and Palpi whitish cinereous. Head white. Thorax 
whitish cinereous. Forewings white, profusely and evenly dusted 
throughout with pale greyish brown scales; the outer half of the 
cilia whitish cinereous. Exp. al. 10-11 mm. Hindwings grey; 
cilia pale brownish cinereous. Abdomen greyish. Legs whitish, 
with faint greyish shade-bands on their outer sides. 

Type 6 (99037); $ (99038) Mus. Wlsm. 

Hab. Tenerife —Tacaronte, and Guimar, ® sup. Carliaa 
salicifolia , 19. II - III, excl. 13. ,111-23. IY. 1907; Puerto 
Orotava, 27. IY, 1907. Eight specimens. 
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The larva feeds in mines, reminding one of those of the 
bramble-feeding Tischeria margined Hw. on the upper surface of 
leaves of Carlina salicifolia. 1 found it near Tacaronte, at 
Guimar, and near Orotava—seven specimens w ere bred and one 
captured. 

40. (2741) MENDESIA Joannis. 

Mendesia Joann. Bull. Soc. Ent, Fr. LXXI: 1902 . 230-1 (1902); 
Mendes Broteria III. 249-51 (1904). 

81. (2343*2) Mendesia sympiiytella, sp. n. 

(Plate Lll. fig. 14.) 

Antennae brownish fuscous; basal joint white, with strong 
pecten. Palpi slightly recurved, white; terminal joint less 
clothed, and therefore apparently rather more slender than 
median. Head coarsely scaled above; white. Thorax smooth, 
white. Fore wings w hite, sparsely dusted with brownish scales ; 
a brow r n spot in the fold at about half the wing-length, and 
another at the end of the cell; a brown streak along the termen, 
running out through the white apical cilia; cilia white, very 
sparsely dusted with brown along their base. Exp. al. 12-14 mm. 
Hindwings of the <5 white; of the 5 inclining to greyish; cilia 
of both sexes yellowish white. Abdomen greyish fuscous, except 
along the margins of the segments. Legs white; hind tibiae with 
long white hairs. 

Type 2 (99045); d (99046) Mus. Whan. 

Hah. Tenerife : Santa Cruz, 12.1 - 10. II. 1907, © Symphytum 
sp., 7-25. I, excl. 25. I 20. II. 1907 (TFfam.); Forest de la 
Mina, 17. III. 1902 (. Eaton ); Guimar, 19. Ill 10. IV. 1907 
(Wlsm .); La Laguna, 1 6. IV. 1904 {Eaton). Thirty-three 
specimens. 

Twelve specimens were bred from larvae, found at Guimar, 
mining leaves of Symphytum ; the mine almost ui i distinguislmble 
from that of Acrocercops scalariella Z., but the pupa enveloped in 
a white, silken, rather flat, ovate cocoon. Mr. Eaton caught a 
single specimen of this species in the Forest de la Mina, in 1902 ; 
in 1904 he met with it again, at La Laguna, and 1 took it on the 
wing at Santa Cruz and Guimar. 

41. (415) PER1TTIA Stn. 

82. (3919*2) Perittia cedronellae, sp. n. 

(Plate LII. fig. 12.) 

Antennae tawny fuscous above, pale cinereous beneath ; a pale 
spot at the outer end of the short, and rather thickened, basal 
joint. Palpi slender, drooping; tawny fuscous. Head dull 
yellowish white, the face shaded with fuscous. Thorax tawny 
fuscous. Foremngs tawny fuscous, with some faint pale 
sprinkling; an oblique yellowish white dorsal streak, arising at 
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about one-fourth, extends across the fold to the cell; beyond the 
middle of the dorsum is another, yellowish white, upright streak, 
broad at its base, slightly inverted, and attenuate to its apex on 
the cell; this is succeeded by an ill-defined, and much diffused, 
streak along the termen ; a dark fuscous line runs through the 
tawny greyish cilia, falsely indicating a tomus, more defined than 
in the wing itself. Exp. al, 7 mm. Hind wings dark grey ; 
cilia tawny greyish. Abdomen greyish fuscous. Legs yellowish 
white, broadly banded on tibiae and tarsi with dark tawny 
fuscous. 

Type $ (99047); 2 (99048) Mus. Wlsm. 

/lab. Tenerife : Santa Cruz, ‘1000 ft., ® Cedronella triphylla , 
‘1. ], exol. 24. 1 1. 13. 1907 ( Wlsm.) ; Puerto Orotava, 10. 111. 

1904 (Eaton) ; Cruz de Afur, 10. III. 1904 (Eaton). Fifteen 
specimens. 

The larva feeds, in December and January, in a broad blotch- 
mine, on leaves of Cedronella triphylla , and is abundant at the 
head of the Barranoo del Bufadero, near Santa Cruz, and probably 
on all the high ground, where this plant occurs, along the out¬ 
skirts of the forests of Erica arborea. Mr. Eaton met with the 
spocies near the same locality, in 1904, and also in the Barranco 
Martianez, Puerto Orotava. 

The Tenerife species of Perittia , here described, have the palpi 
slightly longer than those of obscurepun della Stn., but this slight 
difference is not of generic value. 

83. (3919*3) Perittia lavandtjlae, sp. n. 

Antennae fuscous. Palpi fuscous, tipped with whitish. Head 
hoary whitish, with fuscous speckling. Thor axe fuscous, with 
some whitish scales on the teguiae. Fore wings dark fuscous, 
profusely sprinkled with rather yellowish white scales, by con¬ 
centration of which the dorsal streak arises at one-fourtli, j>ointing 
outward, and diffused upward to the costa; a larger, upright, 
streak arises before the tor mis and extends nearly to the costa, 
a further patch spreading over the upper half of the termen and 
apex; a line of dark fuscous scales runs through the greyish 
fuscous cilia. Exp. al. 4*5-6 mm. Hindunngs and cilia greyish 
fuscous. Abdomen dark fuscous. Legs whitish, broadly banded 
with dark tawny fuscous on the tibiae and tarsi. 

Type rf (99071); 2 (99072) Mus. Wlsm. 

Hah . Tenerife : Banta Cruz, 14.1 - 21.11.1907, ® Lavandula 
abrotanoides , 20. I - 22. II, excl. 13. II - 28. III. 1907 ; Guimar, 
28, II. 1907; La Laguna, ® Lavandula ataechas y 3. YI, excl. 
19, VII. 1907. Thirty-six specimens. 

The larva is common, at Santa Cruz, on Lavandula abrotanoides , 
hollowing out the ends of the slender leaflets, and leaving them 
bleached, when passing from one to another {after the manner 
of the larvae of Epermenia on Umbelliferae) ; it also feeds on 
Lavandula staechas . 

Proc. Zool. Soc.— 1907, No. LXV, 
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It is extremely difficult to describe the differences between this 
species and cedroneMae : its smaller size, more sprinkled appear¬ 
ance, and slightly yellower-white markings may alone be relied on 
to separate them. 

I have, what I believe to be, yet a third, intermediate, species 
of Perittia, (bystropogonis), from Guimar, feeding on Bystropogon 
plumosus , in Id arch, and emerging towards the end of April. 

ffab. Tenerife: Guimar, 0 Bystropogon plumosus, 27. Ill, 
excl. 21-26. 1Y. 1907. Six specimens (99076-81). 


42. (384) SCYTHRIS Hb. 

84. (3478-02) Scythris arachnodes, sp. n, 

(Plate L1I. fig. 16.) 

Antennae black. Palpi slender, porrect; hoary greyish, mixed 
with black. Head and Thorax black ; face greyish. Forewings 
short, obtusely lanceolate; black, a few greyish white scales at 
the base, and two transverse bands of the same, one before, the 
other beyond the middle; the first narrower than the second, 
and running a little obliquely outward from the costa ; the second 
moderately straight, both being ill-defined, with a few scattered 
whitish settles between them, others forming a patch at the apex ; 
cilia greyish fuscous. Exp. al. 7-10 mm. Hindwing $ dark 
leaden grey; cilia greyish fuscous. Abdomen steely grey. Legs 
greyish fuscous, the tarsi shaded with black. 

Type c? (99082); $ (09083); 0 (99084) Mus. Wlsm. 

Hah . Tenerife: Santa Cruz, 12-20. II. 1907 (TFfem.), 4. IY. 
1904 (Eaton), 0 in webs on rocks, 6. I. excl. 15. II - 28. III. 
1907 {Wlsm.) ; Cruz de Afur, 5. IY. 1904 (Eaton) ; Guimar, 
0 in webs on rocks, 1. Ill - 4. IY, excl. 11. VIII. 1907 {Wlsm.). 
Twenty-seven specimens. 

The larva feeds, probably on small lichens, on the surface of 
rocks, and rough stones in walls, and is very widely distributed 
in the Island, where its webs are to be seen forming numerous 
small patches on the face of almost every rock by the roadside. 
They have the appearance of rather opaque spiders' webs, and 
as they endure long after the moth has left them they are much 
more numerous than the larvae themselves. Nearly allied to 
bubaniae Wlsm. [Ent. Mo. Mag. XLI. 6-7 no. 3478*1 (1907)], 
but smaller, and the fasciae are much more distinct. 

85. (3533*1) Scythris fetrella, sp. n. (Plate LII. fig. 17.) 

Antennae greyish fuscous. Palpi slender, porrect; ash-grey. 
Head and Tfwrax ashy grey. Forewings greyish fuscous, mottled 
with ashy white, the base sprinkled with ashy white scales; an 
outwardly angulate, ill-defined fascia at two-fifths, followed by 
more sprinkled scales, especially towards the costa, the whole 
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outer third of the wing mottled with the same, a spot at the end 
of the eell, a costal patch before the apex, and a streak along the 
termen being of the plain dark ground-colour ; cilia ashy greyish. 
Exp. al. 8 9 mm. flhulwings grey ; cilia brownish grey. Abdomen 
fuscous. Legs pale ashy grey. 

Type 6 (99085) $ (99080) Mus. Wlsrn. 

7 Tab. Tenerife : Puerto Orotava, 23-30. IY. 1907 ; Las Mer¬ 
cedes, 29. Y. 1907; La Laguna, 5. Yl. 1907. Twelve specimens. 

The distribution of the ashy white scaling varies considerably, 
and in some specimens occupies a much larger proportion of the 
wing-surface than in others. It appears to be more variable than 
the larger, and perhaps allied, cicudella Z., and is paler and less 
uniform in its ill-defined marking than arachnodes . 

80. (3530) Scytiiris fasciatella Rgt. (Plate LII. fig. 15.) 
?=*ro8cideUa It hi. (nec Z.). 

Buialis fasciatella Rgt. Hull. Soc. Ent. Fr. XL1X. (5 s. X : 1880 ). 
pp. cxxi-ii (1881) \ * Hlastohasis *roscidella Rbl. Ann. KK. 

Hofmus. IX. 18, 90 no. 177 (1894)XXL 44 no. 219 (1900) ’. 
Butalis fasciatella Sbld. Deutsche Ent. Zts. Iris XI. 319 (1898) 4 . 
Scythris fasciatella Stgr-Rbl. Cat. Lp. Pal. II. 183 no. 3536 
(1901) s . 

Antennae cinereous beneath, fuscous above. Palpi whitish 
cinereous. Head and Thorax pale cinereous, a brownish band 
crossing the latter, including the outer part of the tegulae. Fore¬ 
wings hoarv whitish, dusted with fuscous and pale rust-brown 
scales; a much sprinkled basal patch, extending to one-third, is 
obliquely margined outwardly by a band of the pale ground¬ 
colour, the sprinkling being condensed in a small costal spot near 
the base, and in a costal shade a little beyond this—both accom¬ 
panied by rust-brown ; an oblique fuscous fascia, about the middle, 
is shaded with rust-brown along its ill-defined outer side and on 
the costa, the paler apical area beyond it much sprinkled and 
mottled with the same colours, in which a fuscous, condensed, 
spot above the tornus is distinguishable; cilia greyish fuscous, 
with some hoary scales. Exp. cd. 10-5-11 mm. Hindwings 
brownish grey; cilia pile greyish fuscous. Legs hoary whitish, 
the hind tibiae with two greyish fuscous bands across their outer 
sides ; the hind tarsi also suffused with fuscous externally. 

CT. 6 (99087); $ (99088); © (99089) Mus. Wlsrn. 

Larva brownish grey ; head pale brownish ; a pale, ill-defined, 
dorsal line, interrupted by brownish fuscous spots on each of the 
abdominal somites; all the somites laterally shaded with brownish 
fuscous, and stippled w r ith minute pale ocellated dots; underside, 
up to the spiracular line, pale whitish ochreous; thoracic legs 
dotted with fuscous. Long . 12 mm. 

Hab . Spain *• 4 ~*: Valencia : Alicante, excl. 15. 

XI. 1879 (Rgt ) 1 : andalusia 4 ~ 8 : III 4 , Canaries 2 ~ 3 -— Tenerife : 
IV. 1885 (Leech ) 3 ; Puerto Orotava, 26. IY - 10. Y. 1907 (WI*m.) t 

55* 
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© Salsola oppositifolia , 27. IV, excl. 19. V - 2. VI. 1907 (Wlsm), 
® Atriplex parrifolms, 10. V, excl. 3. VI. 1907 (Wlsm). 

When describing fasc-iatella, Ragonot states that he took and 
bred several specimens, but omits to mention the food-plant. 
I found this species on the wing, and the larva feeding among 
shoots of Salsola oppositifolia , and on Atriplex parvifolius in 
a slight web, in April and May; the moths emerged in May and 
June. This is the species wrongly identified by Rebel as 
u Blastobasis roscidella Z”, which, apart from the generic differ¬ 
ences, it does not greatly resemble. 1 fear the specimen 1 sent 
him must have l>een a very poor one. The type of Blastobasis 
roscidella is in the Zeller Collection, and T have also a Cotype of 
Butalis fasciatella received from the late M. E. Ragonot. 

43. (383) EPERMENIA lib. 

87. (3413) Epermenia da ucell a Poyr, 

Chauliodtis daucellus Peyr. Pet. Nouv. Ent. I. 57-8 (1870) 1 ; 
Hrtm. MT. Munch. Ent. Ver. IV. 44 no. 2504 (1880) “; Wlsm. 
Ent. Mo. Mag. XXVII. 147 (1891) 3 : Tr. Ent. Soc. Loud. 1894 . 
538, 554 no. 59 (1894) 4 . Epermenia dancella Stgr-Rbl, Cat. Lp. 
Pal. II. 179 no. 3413 (1901) \ 

Hob. S. EUROPE : Dawns carota l “ 2 ; Thapsia rillosa 3 — 
Gibraltar, © Thapsia , III, excl. 7. IV - 21. V. 1901 (Wlsm.), 
N. AFRICA — Morocco: Tangier, 30. I. 1902 (Jf7#m.). 
Madeiras 4 —Madeira 4 : ( Wollaston) \ Canaries —Tenerife : La 
Laguna, 31, V. 1907 (Wlsm). 

A single specimen occurred at La Laguna, at the end of May : 
this species had already been recorded by me from Madeira, but 
had not been observed in Tenerife. 

44. (283) PRAYS Hb. 

88. (2382) Prays citri Mill. 

Acrolepia citri Mill. Pet. Nouv. Ent. I. 310 (1873) h Prays citri 
Stgr-Rbl. Cat. Lp. Pal. II. 133 no. 2382(1901) ": Rbl. Ann. KK 
Hofmus. XXI. 38, 44 no. 206 (1906) \ 

Hab. Corsica 1-3 —Sicily—S. France 3 : © Citrus de.cn- 
mana \ Canaries 3 —Tenerife 8 : Guimar, 1896 (White) 3 : Puerto 
Orotava, 10. III. 1904 (Eaton). 

Mr. Eaton took a single specimen, at light in the hotel, in 
March 1904: 1 did not myself meet with this species. 

45. (281) HYPONOMEUTA Lfcr. 

89. (2361) Hyponomeuta gigas Rbl. 

Mi/ponomeuta gigas Ebl. Ann. KK. Hofmus. VII. 271-2, 283 
no. 52, PI. 17 • 17 d (1892) 1 : IX. 18, 89 no. 166 (1894)*: XI. 
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120-7, 146 no. 185 (1896) *: XIII. 377, 381 no. 199 (1898) 4 . 
Yponomeuta gigas Rbl. Ann. KK. Hof inns. XXI. 44 no. 205 
(1906)": Stgr-llbl. Cat. Lp. Pal. II. 132 no. 2361 (1901)°. 

Hah. Canaries 1-0 — Tenerife Reale jo, ® Salix canariensis , 

25. JV, excl. V - VI. 1895 (JMemann) \ ® 25. IV- 7. V, excl. 
10. V - 2. VI. 1907 ('Wlsm.); La Laguna, ® Pop aIns alha, 21. V, 
excl. 30. V. 1907 (Wlsm.)', Santa Cruz, 1. VI. 1889 (Kranss )' 1 — 
Gran Canaria 1-fl : 1890 [Richter ) 1 ; ® Salix, Papula#, Ocotca 
(Oreodaphne) foelens, excl. 29. IV - 25. V. 1893 (Lowe ); nr. Teror, 
® ]'op alas, excl. 10. V. 1895 ( Hedemann )’; Santa Brigida, 
® Salix canariensis , excl. IV 0 - V b . 1898 (Hintz) \ 

Many years ago I received a considerable number of larvae of 
this species from I)r. John Lowe, who wrote as follows:— 

“ The larvae occur in countless myriads on the Willow, Poplar, 
and ‘ Till ’ trees (Laurel: Oreodaphne foetens). They spin a fine 
silken web over the entire tree, even to its ultimate launches, 
which makes them look white and silvery. The underwood and 
stones at the base are also covered with the silk tissue, which is 
so closely woven that there are no visible openings. 1 was able to 
strip oil pieces five or six feet in length.” ..... u It is just 
possible that there may l>e more than one species, but I am 
doubtful about this. If it is so one will be found in the box, with 
a pin through it, which I took from Salix - the rest >vere from 
Oreodaphne. I am sending you some of the silk, which is most 
remarkable. The brushwood under the trees was completely 
covered by it, also the grasses ami large stones. The tree-trunks 
were so closely covered that one could not see even a pinhole on 
the smooth trunks of the 4 Till’--every branch Avas covered, and 
scarcely a leaf remained on any of the infested trees, which were 
60 or 70 ft. high. At the base of the trunks the appearance of 
the web was most, singular -large reticulations, like pulmonary 
cells, seemed to open one into the other, but on closer examination 
the apparent openings were found to be closed by a membrane of 
perfect continuity, but so transparent that until something was 
passed through it one could not perceive that it existed.” 
(l)r. Lowe, in litt. % 29. IV., 20.V. 1893.) 

I first met with ffyponomeuta gig as on throe large trees of 
Salix canariensis , at the first branching of the large barranco above 
Realejo Alto: the ends of the branches were entirely covered with 
the colonies of larvae, in dense web, having a seriously denuding 
effect upon the foliage. Subsequently I found it, in less abundance, 
on Populus alha , in the Eucalyptus avenue, running north-east 
from La Laguna. There is no difference between the specimens 
reared from Salix and Pop ulus respectively; the larvae also were 
undistinguishable. Rebel originally described gigas (l. c . 1) as 
sexually dimorphic, having “alis plumbeis, anterioribus $ punctia 
nigris triseriatis, $ innotatis ; subsequently, however, he came to 
the conclusion that both sexes occurred in both forms, and that 
the spotless form was characteristic of Gran Canaria, appearing 
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only as an aberration in Tenerife. It may be convenient to name 
the spotless form innotata, var. n,, and then to enumerate in 
series each variety as represented in my collection. 

I have 129 ( = gigas 93 + 30 innotata) specimens, of which 103 
(= gig as 91 + 12 innotata) are from Tenerife, and 20 ( — gigas 2 + 
24 innotata) are from Gran Canaria. The series of 103 specimens 
from Tenerife is composed of 91 (=60 d d +25 $ 2) gigas, of 
which 55 ( = 42 d d +13 2 $ ) were bred from Populus alba , and 
36 ( = 24 d d +12 $ 2) were bred from Salix canariensis ; and 
12(6dd+6 2$) innotata , 8(=4 d d +4 2 $ ) of which were 
bred from Populus and 4( = 2dd+2 2$) from Salix. 

The 26 ( = 9 d d +17 § 2) specimens from Gran Canaria were 
bred by Dr. Lowe from Ocotea foe,tens ; 24 (9 d d +15 2 ?) are 
innotata, while 2(2$) are gigas, 

46. (424) PHYLLONORYCTER HI). 

= Lithocolletis lib.; = EccEsrislib.; = ElachistaT r. (nee*Z.). 
(ff>v\\oy =a leaf; 6pvKrrip =a miner.) 

Type Phalaena Tinea rayella L., Hb. 200. 

Phyllonorycter Hb. Tent. p. [2] (1800). Lithocolletis Hb. 
Yerz. Schm. 423 no. 4117-20 (1826); Stgr-Rbl. Cat. Lp. Pal. II. 
210-16 (1901); l)yar Bull. US. Nat. Mus. 52. 549-57 (1902); 
Meyr. Pr. Lin. Soc. NSW. XXXII. 49, 51-2 (1907); etc. 

Lithocolletis Hb. is a synonym of Phyllonorycter Hb., the type 
of both being rajella Hb. Tin. PI. 29* 200. 

90. (4113) Phyllonorycter HELiANTUEMELLiTs HS. 

Lithocolletis helianthemella HS. Neue Schm. 20 no, 89, PI. 18 * 
115 (I860) 1 ; Stgr-Rbl. Cat. Lp. Pal. II. 211 no. 4113 (1901) + 
Hah, WC. ASIA 2 . C~S. EUROPE: © inf. Helianthenium 
vulgare , guttatnm 1 ~ 2 . Canaries— Tenerife : Guimar, 25. 11 - 

10. IV. 1907 (Wlsm.). 

Taken at Guimar: the larvae observed on Cistus monspeliensis. 

91. (4165) Phyllonorycter messaniellus Z. 

Lithocolletis messaniella Z. Lin. Ent. I. 22J-2 no. 21. PI. 1* 23 
(1846) 1 ; Wlsm. Tr. Ent. Soc. Lond. 1894. 538, 555 no. 65 (1894)+ 
Stgr-Rbl. Cat. Lp. Pal. II. 214 no. 4165 (1901) :l . 

ffab, WC. ASIA 3 . WC-S. EUROPE 1 ' 3 ; ©inf. Quercus, 
Castcmea , Cwrpinus '—Italy : Rome, 10-25, IY. 1893 (JTfow.V-- 
Spain: Malaga: Malaga, 17.HI. 1901 (Him.). N. AFRICA— 
Morocco : Tangier, © inf. Quercus suber , XII, excl. 25. I - 

11. Ill, 1902 (Wlsm,), Madeira* 2 — Madeira 2 : (Wollastonf. 
Canaries — Tenerife: La Laguna, ©inf. Quercus suber . 13, L 
excl. 17-30.1. m7(Wlsm.), 14. III. 1902 (Eaton), ©inf. Quer¬ 
cus sp , (dedd.), 23. Y, excl. 4. YI. 1907 (Wtem .); Guimar, 25. II 
1907 (Wlsm). 
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• First received from Mr. Eaton: I found it in great abundance 
at La Laguna and Guimar, on Quercus saber —also on a deciduous 
oak at tlie former place. 

92. (4166) PllYLLONORYCTER PLATANI Stgr. 

Lithocolletis platani Stgr. Her. Hoc. Ent. Ross. VII. 277-9, PI. 3 * 
18 (1870) 1 ; Stgr-Rbl. Cat. Lp. Pal. II. 214. no. 4166 (1901) 

Hab. WC. ASIA 2 . S. EUROPE: ® inf. Platanus oriental™ l ““ 
— Spain : Malaga : Malaga,, 17. Ill. 1901 ( JVlsm .). Canaries— 
Tenerife: Santa Cruz, 8. 1-11. II. 1907, © inf. Platanus 
orientalis , 1. I, excl. 14-20. 11. 1907 (Wlsm.). 

Extremely abundant at Santa Cruz : the fallen leaves were 
crowded with mines at Xmas, 1906. 

93. (4180) PllYLLONORYCTER CYTISELLLUS Rbl. 

Lithocolletis cytisella Rbl. Ann. KK. Hofmus. XI. 140-1, 147 
no. 217. PI. 3 '* 17-17*(1896) 1 : XXI. 44 no. 242 (1900)“: Stgr- 
Rbl. Cat. Lp. Pal. II. 215 no. 4180 (1901) 3 . 

Ilal). Tenerife 1 "’: La Laguna, © Cytisus proliferns, 13. I, 
excl. 16. I - 8. II. 1907 (TTZitm.); Guimar, © Cytisas prolifer as, 
26. II, excl. 3-25. 111. 1907, 7. IV. 1907 (JITsw?.); Puerto Oro- 
tava, 11-26. IV. 1895 (Hedemann) \ 9. V. 1907 (Wlsm.) ; Las 
Mercedes, 29. V. 1907 (Wlsm.). 

Common : a long series taken among, and bred from, Cytisas 
prolifer as. It is very variable, some forms approaching juncei. 

94. (4180-1) PllYLLONORYCTER JUNCEI, Sp. n. 

Antennae and Palpi white. Head white, mixed with golden 
brownish. Thorax golden brownish, with white streaks at the 
sides, and posteriorly. Fore winys shining, golden brown, with 
five costal, and two dorsal, white streaks, more or less plainly 
indicated; the first costal is at al>out half the wing-length, and 
further removed from the second than the others are from each 
other ; the first dorsal is larger than the first costal, commencing 
before it, but approaching it at its apex; the second dorsal is 
opposite to the second costal; there is also a white basal streak, 
sometimes produced as far as the first pair, and partially connected 
with a small white dorsal streak; the outer half of the wing is 
thickly studded with black scales, which tend to form dark inner- 
margins to the first and second costal, and to the second dorsal 
streaks, also an outer margin to the inverted costal streak before 
the apex; there is a conspicuous, elongate patch of similar black 
scales, also before the middle, forming an inner margin to the 
first dorsal streak; terminal cilia golden brown at their base, with 
a dark line dividing this from their paler outer ends. Exp. al. 
7-5-9 mm. Hindmngs pale grey; cilia pale brownish grey. 
Abdomen greyish. Legs white. 
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Type 5 (99090); <f (99091) Mus. Wlsm. 

Hab. Tenerife: Villa Orotava, 6. V. 1907; Puerto Orotava, 
0 Genista stenopetala , 8. V, excl. 13-16. V. 1907; La Laguna, 
0 Spartium junceum, 21, V, excl. 23. V - 6. VI. 1907. Seventy- 
eight specimens. 

This is apparently allied to cytisellus Rbl., and, like it, is also 
very variable in the intensity of its markings, which in some 
specimens are more or less evanescent, but, whereas in cyti¬ 
sellus the white so strongly predominates as to overrun the wing 
and leave golden markings, in juucei the golden ground predomi¬ 
nates, leaving white markings. I have a long series of bred 
specimens of both species, and can never be at a loss to distinguish 
them. 

I first found juncei in the garden l>ehind the Hotel Vittoria, 
Villa Orotava, flying freely about Genista stenopetala , and after¬ 
wards bred it from leaves of the same, gathered at Puerto Orotava; 
but it was even more abundant on Spartium junceum , by the side 
of the road from La Laguna to Tegeste, where, in one spot only, 
for about 100 yards, almost every leaf of these plants was affected 
by the larvae. The species is described from specimens bred from 
Spartium junceum . 


95. (4207*1) Phyllonorycter foliolosi, sp. n. 

(Plate LIII. fig. 8.) 

Antennae white, with blackish annulations. Palpi white. 
Head and Thorax pale golden brown. Fore wings pale golden 
brown, with four costal and three, or four, more obscure, white 
dorsal streaks; the first two pairs opposite, and frequently 
appearing as two fasciae by meeting each other, a slender whitish 
streak sometimes connecting them along the middle; between the 
white streaklets, as well as towards the base, the wing is plentifully 
bestrewn with minute black scale-points; cilia mixed golden and 
whitish, becoming greyish along the dorsum. Exp. al. 4- 5*5 mm. 
Hindwings and cilia pile grey. Abdomen grey , anal tuft ochreous. 
Legs yellowish white. 

Type 6 (99092); $ (99093) Mus. Wlsm. 

Hob . Tenerife: Guimar, 25.11 - 6. III. 1907, 0 Adenocarpus 
foliolosus , 26. II, excl. 1-10. III. 1907 (Wlsm.)', La Laguna, 
25. III. 1904 (Eaton), 23. V - 9. VI. 1907, 0 Genista canariensis, 
18. V, excl. 5-15. VI. 1907 ( Wlsm.). Fifty-three specimens. 

The larva feeds in the tiny leaflets of Adenocarpus foliolosus , 
at Guimar, at about 2000 ft. above sea-level, sometimes giving 
to the branches a whitened appearance, through the bleaching of 
innumerable leaves; I found the same species later, at La Laguna, 
on Genista canariensis , where Mr. Eaton had taken it in March 
1904. 

The species is allied to parvifoliellus Rgt., but differs in the 
more numerous costal streaks* 
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47. (420*01) ACROCERCOPS Wlgrn. 
n. syn.=CoxoPOMORPiiA Meyr.; = Dialectica Wlsm. 

Typo 1. Tit.ea Irongniardella F. (Wlgrn. 1881). 
Acrooercops Wlgrn. Ent. Ttlsk. 11. 95 (1881). 

Type 2. Couopomorpha cyanospila Meyr. (Meyr. 1886). 

CoNoroMoiiPHA Meyr. IV. NZ. Inst. XVIII. 183 (1886): Pr. Lin. 
Soc. NSW. XXXII. 49, 54-61 no. 4 (1907). 

Type 3. Gracilaria scalariella Z. (Wlsm, 1897). 
Dialectica Wlsm. Pr. Z. Soc. Lorn!. 1897. 150-1 no. 93. 

In his recent paper [Pr. Lin. Hoc. NSW. XXX1J. 47-68 (1907)] 
Meyriek has removed the groups of Gracilaria and Zelleria from 
the Timid m to the Plutel! idae, assigning now “ more importance to 
the sm<x)th posterior tibiae which are a normal attribute of those 
two groups, than to the rough head which is a frequent character¬ 
istic, Moreover, whilst folded maxillary palpi are peculiarly 
characteristic of tlio Tineidae , the simple porrected maxillary 
palpi of the Gracilaria group are so similar to those of the Phitella 
group, and so different from those of any other Tineiva , that they 
would seem to indicate real affinity.” He concludes from liis 
study of the Gracilaria group that “ Coriscium Z. cannot be 
maintained as a distinct or natural genus, the scaling of the palpi 
being subject to much variation, and not according with true 
affinity. On the other hand,” he has “ found it practicable to use 
the scaling of the legs to break up the whole of the secies thus 
thrown together into four groups which are lx>th natural and 
strictly definable, and since the* number of species known is 
already very large and destined to be much larger,” he lias 
“ thought it conducive to clearness to establish them as genera.” 
Cyphosticha Meyr. and Conoporno7'pha Meyr., having u Posterior 
tibiae with bristly hairs above,” are separated from Gracilaria 
11 w. and Macarostola Meyr,, with “Posterior tibiae smooth- 
scaled.” Dialectica Wlsm. is sunk as a synonym of Couopomorpha 
Meyr.; hut hrtmguiardellnm F. also has “ Posterior tibiae bristly 
above [Meyr. HB. Br. Lp. 749 (1894)1, for which reason Wallen- 
gren removed it from Coriscium Z., making, it the type of 
Acrooercops WJgn. (1881), described as having “ Tibiae post ice 
setosae,” and, consequently, Conopouuyrpha must also sink as a 
synonym. 


96. (4082*1) Acrooercops hedemanni Rbl. 

Gracilaria hedemanni Rbl. Ann. KK. Hofmus. XI. 136-7, 147 
no. 211. PI. 3 * 15 cf (1896) 1 : XXI. 44 no. 239 (1906) a : Stgr- 
Rbl. Oat. Lp. Pal, II. 207 no. 4067 (1901) \ 

Bab. Madeira* — Madeira : The Curralhino, Funchal, 9. IV. 
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1902 (Eaton). Canaries 1 ' 3 — Tenerife 1 * 3 : Guimar, 2. III. 1907 
(Wlsm.) ; La Laguna, 17. III. 1902 (Eaton) ; Forest de la Mina, 
2500-2800 ft., 7. IV. 1904 (Eaton) ; Puerto Orotava, 23. IV. 
1907, ® Malvaparviflora> 23. IV, excl. 11-14. V. 1907 (Whin.)) 
La Matanza, 2. V. 1895 (Iledemonn) 1 ; Las Mercedes, 29. V. 
1907 (Wlsm.). 

The publication of Prof. Rebel’s figure of hedemanni prevented 
me from describing a very closely allied species, found at Tangier 
in 1901. I have now a considerable series of each, and am 
acquainted with their larvae. Both feed on species of Malvaceae , 
making conspicuous blotches on the upper sides of the leaves, and 
in both instances the larvae assume, before pupating, the beau¬ 
tiful transverse bands of scarlet, or rich carmine, so well known in 
Acrocercops brongniarclellum F. 

The Tenerife species is exceedingly common, feeding on Malva 
parviflora everywhere, and on Lavatera arborea in gardens, at 
Orotava and elsewhere. I have received hedemanni also from 
Funchal, Madeira (Rev. A. E. Eaton) ; there is no difference 
between the Tenerife and Madeira specimens. 


(4032*2) Acrocercops malvacea, sp. n. 
hedemanni Wlsm. (nec Rbl.). 

Dialectica sp. n. Wlsm. Ent. Mo. Mag. XXXVII. 236 (1901) *. Gracilaria *hede» 
manni Wlsm. Ent. Mo. Mag. XXXIX. 181 (1903)*. 

J£ab. Morocco : Tangier 1 * 2 , © Malva sp. *, Lavatera olbia 2 , © [Malva ? sp. ?J, 
XII, excl. 1-11. 1.1902, © 13. IV, excl. 29.1V - 9. V. 1901. Thirty-six specimens. 

Type S (88655); ? (88669 ); © (88688) Mus. Wlsm. 

When recording Gracilaria hedemanni from Morocco [Ent, Mo. Mag. XXXIX. 
181 (1903)J, I was somewhat misled by the absence of a pale basal patch in Rebel’s 
figure. Such a patch is distinctly present in hedemanni , but barely traceable or 
entirely absent from the Tangier insect; moreover the dorsal spot beyond the central 
fascia is also absent from what 1 may now call Acrocercops malvacea, sp. n. 
There is also a slight difference in the larvae: in malvacea the scarlet transverse 
bands are shorter, extending less far laterally, and the head is brown—not blackish 
as in hedemanni. I recorded the food-plant as Lavatera olbia (Ent. Mo. Mag. 
XXXIX. 181), hut I am unable now to verify this by reference to preserved sj>ecimens, 
which is to be regetted, as 1 had previously [Ent. Mo. Mag. XaXVII. 236 (1901)J 
thought the plant u a very large mallow”. It was a tall Mai vac eons plant, some¬ 
times seven or eight feet high, with broad rouuded leaves and white, or lilac, 
flowers. 


97. (4082-3) Aorooercops scalariella Z. 

Gracilaria scalariella Z. Stett. Ent. Ztg. XI. 160-1 (I860)'; 
Hrtm. MT. Munch. Ent. Ver. IY. 35 no. 2351 (1880)’; Wlsm. 
Tr. Ent. Soc. Lond. 1894 . 538, 555 no. 64 (1894) 3 ; Rbl. Ann. 
KK. Hofmus. IX. 18, 91 no. 181 (1894)*: XI. 137,147 no. 212 
(1896) *: XXI. 44 no. 240 (1906) Dialectica scalariella Wlsm. 
Pr. Z. Soc. Lond. 1897 . 150-1 (1897) 7 . Gracilaria scalariella 
Stgr-Rbl. Oat. Lp. Pal II. 208 no. 4081 (1901)*. 

Mob. WO. ASIA # . S. EUROPE l *": © Echium vulgare, X- 
XI, excl. IV-V a — Corsica : Posso di Borgo, 5. VI. 1889 {Wlsm.) 
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—8. France 8 : Mentone, © Cynoglossum , excl. 12. III. 1898 
( Wlsm.) ; Cannes, © Echinm, excl. IV. 1881 ( Wlsm.); Monte 
Carlo, © Echinm, excl. JV. 1881 (Wlsm.) —8rAiN H : Malaga: 
El-Chorro, © Echinm, 5.1, excl. 27.1 1. II. 1901 (Wlsm); 
Malaga, © Symphytum , 81. I, excl. 18 14. II. 1901 (Wlsm.), 
N. AFRICA- Algeria : Rone, 0-21. IV. 1890 (Eaton); Con¬ 
stantine, 26. X. 1895 (Eaton) —Tunis : Tunis, 5. XII. 1898 
(Eaton). Madeiras 3 ' 4, 8 : Madeira : (Wollaston) 3 " 4,8 ; Monte, 
Funchal, 18. IV. 1904 (Eaton). Canaries 4 ' h --Tenerife 4 ‘°: IV. 
1885 (Leech) 1 ; Santa Cruz, 1895 (Hedemann) ’, 7-12. I. 1907, 
© Symphytum , 20. XII, excl. 14. I. 1907 (Jf7sm.); San Andres, 
© Echinm spinosum , 23. 1, excl. 26-28. 1. 1907 (H7 sm.); Puerto 
Orotava, IV. 1895 (Hedemann)'’, © Echinm sp ., 8. V, excl. 6. 
V. 1907 (117m.); Realejo, 7. V. 1907 (Wlsm.) Gran Canaria: 
1895 (IJedemannY. 

This species is common at Santa Cruz, and Guimar, and indeed 
wherever its food-plants are found. 1 bred it from at least three 
different species of Echinm, as well as from Symphytum , in 
Tenerife, and am able to extend the distribution of the species 
from captures by Mr. Eaton and myself. 


48. (420) GRACILARIA Hw. 

98. (4057) Gracilaria roscipennella Hb. 

Tinea roscipennella lib. Sndg. Eur. Schm. VI1J. PI. 29 * 128 
(1790) \ Poeciloptilia roscipennella Hb. Verz. Schm. 427 no. 
4107 (1826) “. Gracilaria roscipennella llbl. Ann. KK. Hofmus. 
VII. 278, 283 no. 62 (1892) 3 : IX. 18, 91 no. 180 (1894) 4 ; Wlsm. 
Tr. Ent. Soc, Loud. 1894 . 538, 555 no. 63 (1894) 5 ; Stgr-Rbl. 
Cat. Lp. Pal. 11. 207 no. 4057 (1901)°: Rbl. Ann. KK. Hofmus. 
XXI. 44 no. 237 (1906) 7 . 

Hah. WO. ASIA. CMS. EUROPE : © Juglans— Spain : 
GRANADA: Sierra Nevada, 3 VI. 1901 (WTswi.). Madeiras 5 ' 1 — 
Madeira 1 : San Antonio da Serra ( Wollaston) 1 ; Raba^al, 
3430ft., 29. IV. 1904 (Eaton). Canaries 3 ' 7 — Tenerife 8 ' 7 : IV, 
1885 (Leech) 4 ; La Laguna, © Lauras canariensis, 19. V, excl. 9. 
VI- 21. VII. 1907 (Wlsm.); Taganana,9. VIII. 1889 (Sim.ony)\ 
Prof. Rebel records specimens taken by Professor Simony, 
above Taganana, among Woodwardia radicans ; be subsequently 
recognised a worn specimen, in my own collection (61049), re¬ 
ceived from the late Mr. J. H. Leech, from Tenerife. I have 
now succeeded in breeding a few examples from larvae forming 
conspicuous cones on Lauras canariensis , collected in the neigh¬ 
bourhood of La Laguna and Tegeste: after comparing them with 
a series bred from leaves of Juglans, at Cannes, I am quite unable 
to separate them, but I failed to find any larvae on Juglans in 
Tenerife, although some trees grew at no great distance from the 
spot where most of my larvae were taken. 
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99. (4067*1) Gracilaria staintoni Wlstn. (Plate LIIL fig. 14.) 

Gradlaria staintoni Wlstn. Ann-Mag. NH. (3 s.). I. 122 (1858) 1 : 
Wkr. Cat. Lp. BM. XXX. 854 no. 24 (1864) *; Wlsm. Tr. Ent. 
Hoc. Loml. 1894 . 538, 555 no. 62 (1894) 3 ; Stgr-Rbl. Cat. Lep. 
Pal. II. 206 no. 4049 (1901) 4 . 

Antennae pale brownish yellow. Labial Palpi white, smeared 
with tawny reddish on the outer side of the terminal joint, and 
toward the apex of the median. Maxillary Palpi white, tipped 
with tawny reddish. Head pale yellowish brown; face whitish. 
Thorax bright golden yellow above; the tegulae reddish brown. 
Forewings very long and narrow; shining, bright, pale golden 
yellow, with a purplish lilac suffusion spreading over the dorsal 
half and becoming rather darker across the apex; at the upper 
edge of the purplish shade axe two or three slight projections of 
a rather more intense colour, and, on either side of the middle of 
the costa above thorn, are one or more minute black dots; cilia 
reddish purple above the apex, reddish oehreous below it, dark 
tawny grey along the dorsum. Exp. al. 13 14 mm. Hind wings 
shining, leaden grey; cilia tawny grey. Abdomen leaden grey, 
silvery white beneath. Legs pale grey, the tarsi fading to whitish, 
and very faintly spotted. 

Type o (no. XL) Mus. Br. ; CT. rf (99127); $ (14175) Mas. 
Wlsm. 

Hab . Madeiras w - Madeira w : Funchal, 16. IV. 1904 
(Baton); The Mount, 1855 (Wollaston) 1 ’ n . Canaries —Tenerife : 
Las Mercedes, 30. HI. 1904 (Baton) ; Taganaua, 27. V. 1907; 
Agua Garcia, Tacaronte, 31. V. 1907 (Wlsm.) ; La Laguna, © 
Laurus canariensis , 19. V, exd. 12. VI. 1907 (Wlstn.). 

This species was captured at Taganaua, anti at Agua Garcia, 
near Tacaronte, and subsequently bred from larvae feeding in 
large cones on the leaves of Lauras canariensis , which were un- 
distinguishable from the cones made by roscipenneUa on the 
same tree. Mr. Eaton took this species at Funchal, and at Las 
Mercedes, in 1904. 

100. (4057*2) Gracilaria sciiinella, sp. n. 

(Plate LI IT. fig. 13.) 

Antennae pale brownish oehreous, faintly dark-barred above. 
Palpi brownish oehreous, smeared with rust-brown externally. 
Head and Thorax brownish oehreous; the tegulae touched with 
purplish. Forewings pale oehreous, suffused with reddish lilac, 
more strongly at the base of the costa than elsewhere, and 
notably less on a pale, elongate, mediocostal patch extending to 
the fold, which, however, like the rest of the wing-surface, is 
distinctly iridescent; the more suffused portions exhibit every 
possible variety of iridescence, from purple to green, and cupreous, 
according to the incidence of light; there is a purplish shade in 
the cilia below the apex, but the dorsal cilia are pale, iridescent, 
bronzy greyish. Exp . al. 11-14 mm. ffindwmgs |; pale leaden 
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grey; cilia iridescent, greyish cupreous. A bdomen grey, anal 
tuft ochreous. Legs cinereous; the femora. and tibiae of the 
anterior and median pairs thickly clothed with tawny reddish 
fuscous. 

Type <J (99130); $ (99131) Mus. Wlsm. 

Hah. Tenerife: Santa Cruz, 3. I. 1907, © Schinus 9 nolle, 27. 
XII -11.1, exel, 22. T - 7. III. 1907. Fifteen specimens. 

This species is exceedingly common at Santa Cruz, where the 
young larva mines the leaflets of Schinus molle . It subsequently 
forms a blister, like that of a Phyllonorycter , and eventually rolls 
a whole leaflet into a compact cone, sometimes piquiting within 
it, but frequently leaving it and forming a smooth, silken cocoon 
under another leaf. It is remarkable that this species should 
have escaped observation so long, the tree on which it lives being 
so commonly introduced in all pirts of the south of Europe. It 
is probably not indigenous in Tenerife, but, if this be the case, it 
is one of the very rare instances of the introduction of an exotic 
insect with an imported plant. 

101. (4057*3) (1 RAC 1 LARI A AUIIANTIACA Wlstll. 

(Plate LIU. flg. 12.) 

Gracilaria? anrantiaca Wlstn. Aim-Mug. Nil. (3 s.). I. 122 
(1858) 1 ; Wkr. Cat. Lp. BM. XXX. 854 no. 25 (1864) Bias 
tohasis (/) anrantiaca Wlsm. Tr. Ent. Soc. Loud. 1894 . 538, 552 
no. 53 (1894) »Stgr-libl. Cut. Lp. Pal. II. 164 no. 3066 (1901)‘. 
Gracilaria sp . Rbl. Ann. KK. II of mus. XXI. 39, 44 no. 238 
(1906) \ 

Antennae ochreous, faintly barred above with chestnut-brown. 
Palpi ochreous, the median joint chestnut-brown on its outer 
side. Head ochreous. Thorax brownish ochreous; teguiae tinged 
with reddish. Fore wings rich brownish ochreous, suffused with 
tawny red toward the apex; with a broad, rich taw ny red, 
triangular patch, commencing at the base of the costa and ex¬ 
tending tw r o-thirds the length of the wing, its lower angle slightly 
crossing the fold before the middle; from the torn us arises an 
inverted, short, diffused streak of the same colour, the cilia also 
are tawmy reddish, except on the costa before the apex, wheie 
they are pile cinereous. Exp. al. 11-15 mm. Hindi rings shining, 
pale grey ; cilia pale cinereous. Abdomen cinereous. Legs pale 
cinereous, unspotted. 

Type o (no. XXXlX)Mus. Br. ; CT. (99145); ? (99146) 
Mus. Wlsm. 

Hab . Madeira* 1 ’— Madeira 1 ’ 3 : 1855 (Wollaston) *’*. Canaries 
—Tenerife : 1905 (White) 9 : Villa Orotava, 19. II. 1907; Guimar; 
© Hypericum grafidifolium , 19. Ill, excl. 5-26. IV. 1907(JPfom.); 
Cruz de Afur, 5. IV, 1904 (Eaton) ; Arafo, 13, IV, 1907; Puerto 
Orotava, 28. IV - 10. V. 1907; Realejo, 7. V. 1907; Taganana, 
27. V, 1907; Las Mercedes* 31. V. 1907; La Laguna, 3. VI. 
1907 (Wlsm.). 
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This species is extremely common in all the barrancos about 
Guimaf, and Villa Orotava, and probably everywhere from 1000- 
3000 ft. It forms cones on at least two species of Hypericum 
(grandifolinm, canar lease, etc.). It is the Gracilaria sp no. 238 
of Rebel’s List, and on comparison proves to be the species 
described as Gracilaria ? anraatiaca by Wollaston, from Madeira, 
which I erroneously listed as Blastobasis / anraatiaca (l . c. 3 ). 

49. (423) BEDELLIA Stn. 

102. (4107) Bedellia somnulentella Z. 
n. wsfil.—^daphneella Wlsm. (nec Stgr.). 

Lyomtia somnulentella Z. Isis 1847. 894-5 no. 432 l . Bedellia 
somnulentella Stn. Ann-Mag. Nil. (3s.). III. 214 (1859) a ; Wlsm. 
Tr. Ent. Soc. Lond. 1894. 537, 542 no. 24 (1894) 3 . *Phyllo- 
hrostis *claphneella Wlsm. Tr. Ent. Soc. Lond. 1894. 538, 555 
no. 66 (1894) 4 . Bedellia somnulentella llbl. Ann. KK. Hofmus. 
XI. 137, 147 no. 213 (1896) 5 ; Busck Pr. US. Nat. Mus. XXIII. 
243-4 (1900)°; Stgr-KbL Cat. Lp. Pal. II. 210 no. 4107 (1901) 7 ; 
Dyar Bull. US. Nat. Mus. 52. 557 no. 6337 (1902)*; Wlsm. Fn. 
Hawaii. I. 723-4 no, 430. PI. 25 * 28 (1907) B . 

Hah. O-S. EUROPE 1,7,0 : © Convolvulus spp. (cdthaeoides, 
ar veils is, cantabrica, mauretaaica , sepium )", Ipomoea purpurea n — 
Spain : Malaga : Malaga, © Convolvulus althaea ides , 30. XII, 
excl. 16. II. 1901 ( Wlsm.)] Torremolinos, 29. I, excl. 3. III. 
1901 (67s™.). N. AFRICA— Algeria : Biskra, 5 -12. III. 1903 
(Wlsm.), 21. IV. 1895, 3. VI. 1893 (Eaton)', El-Guerrah, 27. V. 
1903 ( Wlsm.). Madeiras 7 * "—Madeira : The Mount ( Wol¬ 
laston) \ Canaries ' ,,7> —Tenerife 5 : Santa Cruz, © Convolvulus 
althaeovdes, 10. I, excl, 22. 1-10. III. 1907 (Wlsm.); Guimar, 2. 
III. 1907 (Wlsm.); Puerto Orotava, 23. IV. 1895 (Hedmnann) \ 
UNITED STATES : © Ipomoea, Pharbitis \ HAWAIIAN 
AUSTRALIA fl . N. ZEALAND". 

Common on various species of Convolvulus : I have recognised 
the mines on Convolvulus jloridus, and bred it from C. althaeoidss. 

The record of the occurrence of “ Phyllobrostis daphneella Stgr” 
in the Madeiras [Wlsm. Tr. Ent. Soc. Lond. 1894. 538, 555 
no. 66] must be corrected: examining again the fragment, thus 
identified at the time, I find it to be a remnant of BedeUia 
somnulentella Z., which Stainton had already recorded from 
Madeira. 

50. <426) TISCHERIA Z. 

103, (4210-1) Tischeria tantalella, sp. n. 

Antennae pale fawn-ochreous. Palpi , Head, and Thorax pale 
fawn-oekreous. Forewings pale fawn-ochreous, thickly sprinkled 
with yellowish, and some fawn-brownish, scales, the latter con¬ 
densed in a narrow streak along the base of the costa, and in a 
small, but conspicuous torn&l spot; cilia brownish grey, Exp. erf. 
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8 mm. Hindwings pale grey; cilia brownish grey. Abdomen 
grey above, pale yellowish at the sides and beneath. Legs shining, 
fawn-whitish. 

Type J (98990) Mus. Wlsm. 

flab, Tenerife: (Juimar, 2. III. 1907. Unique. 

The most persistent searching failed to secure a second specimen ; 
there was no oak anywhere near where it occurred. It appears 
to be more nearly allied to North American than to European 
species. 

104. (4215) Tischeria longkiliatella Rbl. 

Tischeria longiciliatella Rbl. Ann. KK. Uofmus. XI. 141 2, 147 
no. 218 (1890) J : XXL 44 no. 243 (1906) J : Stgr-Rbl. Cat. Lp. 
Pal. II. 217 no. 4215 (1901) \ 

flab. Tenerife 1 ” 3 : Villa Orotava, ® flab us fruticosus , 19. II, 
exel. 27. II - 22. HI. 1907 ( (biimar, *28. II - 19. III. 

1907, ® Rah as fruticosus , 27. II, exel. 17. Ill ~ 13. IV. 1907 
(fJ7#/a.); Las Mercedes, 2000 ft., 7. III. 1904 (Eaton) ; Forest 
de la Mina, 7.1V. 1904 (Eaton) ; Puerto Orotava, 15-17. IV. 
1895 (fledemanti)\ 3 14. V. 1907 (JI7sw?.); La Laguna, 8. IV. 
1904 ( Eaton ), 9. VI. 1907 ( Wlsm.). 

1 have bred this species from Rnbus fruticosus , amongst which 
it was found by von 11 edemann, and Eaton. Rebel described 
his type as dark brownish, remarking that his second specimen, 
which was somewhat worn, had traces of brassy yellow colouring. 
Some specimens show much more oohreous spotting than the 
typical form, of which I have several caught and some bred 
specimens, in which the small yellow dorsal sjn>fc before the tornus 
is almost obsolete; others again, bred and caught, show three 
strong yellow patches on the outer half of the wing, more or less 
connected with each other, and another at the base of the costa. 
The many intermediate gradations clearly prove that these are 
mere variations of one species. 

Tischeria longiciliatella Rbl. must not be confused with the 
Texan Tischeria long veil iata Frey and Boll [Stett. Ent. Ztg. 
XXXIX. 259 (1878), ® flelianthus], which Prof, Rebel probably 
overlooked when naming the Tenerife species. 

51, (446) ACROLEPIA Crt. 

105. (4478) Acrolepia vesperella Z. 

Rosierstammia vesperella Z. Stett. Ent. Ztg. XI. 156-7 no, 158 
(1850) l . Acrolepia vesperella Ilrtm. MT. Miinch. Ent. Ver. IV. 4 
no. 1529 (1880) a ; Stgr-Rbl. Cat. Lp. Pal. II. 232 no. 4478 
(1901 ) 8 , 

Hob . 8* EUROPE : © Smilax aspera, V, X, excl. IV, IX a — 
Italy : Rome, 10-25. IV. 1893 (Wlsm.) — France : Monte Carlo, 
19-22. VI. 1898 ( Wlsm .). N. AFRICA 3 — Morocco: Tangier, 
30-31. XII. 1901 Axgeria: El-Biar, 2. Ill - 7, IV. 
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1893 (Eaton) ; Ruisseau des Binges, Medea, 26. VII, 1893 (Eaton). 
Canaries —Tenerife : Las Mercedes, 30. III. 1904 (Eaton), 
29. V - 7. VI. 1907 ( Wlsm .); Cruz de Afur, 5. IV. 1904 (Eaton)-, 
Forest de la Mina, 9. IV. 1904 (Eaton) ; Guimar, 10. IV. 1907 
( Wlstn.) ; La Laguna, 23 31. V. 1907 ( Wlsm.) ; Tacaronte, 31. 
V. 1907 ( Wlsm .). 

Found commonly at various localities: not previously recorded 
from the Canaries. 

106. (4489-1) Acrolkpia tappella, sp. n. 

(Plate LIII. fig. 15.) 

Antennae fuscous, clearly spotted with white along their under 
sides. Palpi cinereous, shaded transversely with fuscous on each 
joint beneath. Head and Thorax cinereous, mixed with fuscous. 
Fore wings pale cinereous, partially suffused with pale fawn, and 
speckled with fuscous; a series of black specks along the Kasai 
third of the costa, and some small, obscure, fuscous cloud-spots 
on the outer half of the costa; two rather larger cloud-spots on 
the dorsum, preceded and followed by white scaling, the white 
patch between them containing two short upright streaks of 
blackish speckling; a fuscous line along the termen, and a 
broader shade of the same on the outer half of the pale cinereous 
terminal cilia. Exp . al. 10-12 mm. Hind wings pale steely grey; 
cilia pale brownish cinereous. Abdomen and Legs greyish; the 
tarsi with pale spots at the joints. 

Type $ (99151); <J (99152) Mus. Wlsm. 

Hab . Tenerife: Guimar, 28. II. 1907, © A llagopappus dicho¬ 
tomies, 28. II, excl. 30. III. 1907; Villa Orotava, ©, 19. II, 
excl. 19-30. III. 1907; Puerto Orotava, ©, 20. IV, excl. 27-30. 
IV. 1907. Twelve specimens. 

Larva on Allagopappus dichotomys, mining the leading leaves, 
and pupating in a white open network cocoon among these, or 
on the stems. Two specimens taken on the wing at Guimar, 
where larvae were found the same day, and on different dates at 
Orotava. 


52. (292) PLUTELLA Schrk. 

107. (2447) Plutella maculipennis Crt. 

= cruciferarum Z.° 

Cerostoma maculipennis Crt. Br. Ent. IX. PI. 420, expl. p. 2 
(1832) \ Plutdla cruciferarum Z. Btett, Ent. Ztg. IV. 281-3 
(1843) a ; Stn. Ann-Mag. NH. (3 s.). III. 212 (1859) 3 ; Rbl. Ann. 
KK. Hofmus. VII. 272, 283 no. 53 (1892)*; Wlsm. Tr. Ent. 
Soc. Lond. 1894, 537,542 no, 26 (1894) \ Plutdla maculipennis 
Wlsm. k Dmt. Ent. Mo. Mag. XXXIII. 173-5 (1897) 8 ; Stgr- 
Rbl. Oat. Lp. Pal. II. 137 no. 2447 (1901) 7 ; Dyar Bull. US. 
Nat. Mus. 52. 492 no. 5503 (1902) 8 j Rbl. Ann. KK. Hofmus. 
XXI. 44 no. 207 (1906) 8 ; Meyr. Pr. Lin. Soc. NSW, XXXII. 
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145-6 no. 284 (1907) 10 ; Wlsm. Fn. Hawaii. I. 652-3, 751 no. 330 
(1907) n . 

Ilab. EUROPE 1 ’ 2f 7i n . ASIA 11 . AFRICA 11 . Madeiras 3 ’ 8 9 
—Madeira 3 ’': Funchal ( Wollaston )*; San Antonio da, Serra 
{Wollaston) \ Canaries 4 ’ 5, fl —T enerife : La Laguna, 1. IV. 
1904 {Eaton), 10. VI. 1907 (Wlsm,); Santa Cruz, 31. XII. 1906 
(Wlsm.).-- Alegraxza 4 0 : 12. IX. IS90 (Simony) \ AMERICA*. 
HAWAIIA l \ OCEANIA 11 . AUSTRALIA 10 . NEW ZEA¬ 
LAND ,0 . 

Abundant everywhere. 

53. (269) PORPE Hb. 
s= * Ciion ei tis (Hb. p.) Stgr-Rbl. 

Type Tinea bjerkandrella Thnb. (= ribrana Hb. 202) Hb. (1826). 

Porpe Hb. Verz. Schm. 373 no. 3579 (1826). * Choreutis Stgr- 
Rbl. Cat. Lp. Pal. II. 129 no. 269 (1901); Dyar Bull. US. Nat 
Mur. 52. 493-4 (1902). 

Choreutis Hb. is a synonym of Ilemerophila Hb., the type of 
both being Phalaena ( Tortrix) pariana Cl.; Hubner's geneonym 
Porpe must therefore be used for bjerkandrella and its allies 
instead of Choreutis, 

108. (2311) Porpe bjerkandrella Thnbg. 

Tinea bjerkandrella Thnbg. Hiss. Ent. Ins. Suec. I. 24. PI. [1 
24-5] (1784) 1 : Diss. Ac. Upsal. III. 36. PI. 4* 24-5 (1801) 2 
Xt/lopoda pretiosana Dp. HN. Lp. Fr. Sppl. IV. 182 no. 362. 
PI. 65 * 9 (1842)'. Choreutis bjerkandrella E. Wlstn. Ann-Mag. 
NH. (5 s.). III. 342 (1879) 4 : Lp. St. Helena 29-30 (1879) 4 ; 
Wlsm. Tr. Ent. Soc. Lend. 1894. 537, 545 no. 36 (1894) \ 
Choreutis pretiosana Rbl. Ann. KK. Hof nuts. VII. 266, 282 
no. 43(1892)°: XI. 122, 146 no. 173 (1896) 7 : XXL 44 no. 202 
(1906) \ Choreutis bjerkandrella Thnbg.-f pretiosana Stgr-Rbl. 
Cat. Lp. Pal. II. 129 no. 2312“ (1901)°. Choreutis bjerkandrella 
Meyr. Pr. Lin. Soc. NSW. XXXII. 109 no. 203 (1907) 10 . 

Hah, ASIA 9 . EUROPE 9 . Madeira* 5 ’ 0 ' Madeira 5 : 
Funchal ( Wollaston) \ Canaries 5 ’ 0 — Tenerife 3 : Santa Cruz, 
10. 1-7. II. 1907, 0 Inula viscosa , 18. I, excl, 9-13. II. 1907 
(TT4m.), 3. V. 1895 {Hedeniann) 1 , 9. VIII. 1889 (Simony) Q ; 
La Laguna, 15-16. III. 1902, 6. IV. 1904 {Eaton); Guimar, 
0 Onaphalium luteocdbum , 25. II, excl. 11-23. III. 1907 (Wlsm,); 
IV. 1884 {Leech); Puerto Orotava, 1895 ( Hedemamiy , 3, V. 
1907, 0 Thistle, 3. V, excl. 16. V. 1907 (Wlsm,), St. Helena 4 : 
Plantation; Cleugh’s Plain; West Lodge {E, Wollaston) \ 
AUSTRALIA 10 . 

Taken and bred from Gnaphalium at Guimar, taken and bred 
from Thistles at Puerto Orotava, and bred from Inula at Santa 
Oruz: no difference can be found between the specimens. 

Pace. Zool. Soc.— 1907, No. LXVL 66 
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54, (270) HEMEROPHILA Hb. 

Hemerophila Hb. (1806), Frnld., Dyar; = §Anthophila Hw. 
(1811)'; = Simaethis Leach (1815), Stgr-Rbl.; [—Tebenna Blhj. 
(1820) ZAYJ ; = 4 . Xylopode Ltr. (1825); » Chohevtis Hb. 
(1826); vszEutuomula Frol. (1828); = Xylopqda Ltr. (1829); 
=»Entomoloma Ilgt. (1875). 

Type 1. Phalaena Tortrix pariana Cl. (Hb. 1806). 
Hemerophila Hb. Tent. p. [ 2 ] (1806). Choeeitis Hb. Verz. 
Schm. 373 (1826). Evteomvla Frol. Enum. Tort. Wiirt. 11 
(1828). 

Type 2. Phalaena Tortrix fabridana L. (Leach 1815). 

§ Axthophila Hw. Lp. Br. 47 1 ( 1 8 11). Simaethis Loach, Brew¬ 
ster's Edinb. Encycl. IX. 135 no. 466 (1815). [Teeenxa Blhg. 
Enum . Ins. Mus. Blbg. 00 (1820) LX.\ 4 . X vlopode Ltr. Fam. 
Nat. R&gne An. 476 (1825). Xylopoda Ltr. Ouv. R&gne A 11 . 
(2 ed.). Y. 412 (1829). 

Type 3. Tortrix nemorana Hb. 

*Xylopoda (Ltr.) Dp. Ann. Soc. Ent. Fr. Ill. 448 9 no. 21 
(1834): HN. Lp. Fr. IX. 24, 456 no. 21 (1834). Ektomoloma 
Rgt. Bull. Soc. Ent. Fr. XLIV, (5 s. V: 1875). p. xliii (1875). 

Choreutis Hb. must be sunk as a synonym of Hemerophila Hb,, 
the type of both being pariana Cl.: Simaethis Leach (type 
fabridana L.) and Entomoloma Rgt. (type nemorana Hb.) are 
potential geneonyms. 


109. (2314) Hemerophila kemorana Hb. 

Tortrix nemorana Hb. Smlg. Schm. Eur. VII. PI. 1 * 3 (1797) 
Choreutis nemorana Hb, Verz. Schm. 373 no. 3577 (1826)“. 
Simaethis nemorana Hrtm. MT. Munch. Ent. Ver. III. 194 
no. 1305 (1879) 3 ; Wlsm. Tr. Ent. Soc. Lond. 1894. 537 , 545 
no. 37 (1894) 4 ; Rbl. Ann. KK. Hofmus. VII. 266, 282 no. 44 
(1892) 5 : XI, 122,146 no. 173 (1896)°: XXI. 44 no. 203 (1906) 7 : 
Stgr-Rbl. Cat. Lp. Pal. II. 129 no. 2314 (1901) \ 

Hab . WC, ASIA 8 . S. EUROPE 8 : ® Ficus VIII-IX, excl. 
IV-VI 8 —S. Spain: Granada, ® Ficus, 4—11. VI,excl. 11. VI • 
4. VII. 1901 (Wlsm.). N. AFRICA -—Algeria 3 : Constantine, 
28. V. 1895 (Eaton); M4d4a, 21. VII. 1893 (Eaton); Azaaga, 
2. IX. 1893 (Eaton). Madeiras 4 ' --Madeira 4 : The Mount 
(Wollaston) \ Canaries La Palma 5 ’ 7 : 20. VIII. 1889 
(Simony) 5 — Hierro s ' 7 : 28. VIII. 1889 (Simony ) s — Tenerife l! ’ 7 : 
Santa Cruz, 3. V. 1895 (HedemannV; Puerto Grotava, 4-14. V. 
1907 (Wlsm.). 

Taken and bred from Fig-trees: obviously an introduced 
species.' 
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110. (2318) Hemerophila fabriciana L. 

= oxyacanthella L. 

Phalaena Tortrix fabriciana L. Sysfc. Nat. (ed. XII.). I. 880 
no. 324 (1767) \ Phalaena Tinea oxyacanthella L. Syst. Nat. 
(ed. XII.). I. 886 no. 357 (176/)". Sivnaetkis fabriciana Stph. 
List Br. An. BM. V. Lp. 248 (1850) 3 ; Stn. Ann-Mag. NH 
(3 s.). III. 210 (1859) *. Simaethis oxyacanthella Hrtm. MX 
Munch. Ent. Yer. Ill. 194 no. 1309 (1879) ’; Wlsm. Tr. Ent. 
Soc. Lond. 1894. 537, 545 no. 38 (1894) ,! . Simaethis fabriciana 
Stgr-Rbl. Cat. Lp. Pal. II. 129 no. 2318 (1901) 7 . 

Hah. WC. ASIA 7 . EUROPE w : © Urtica, Parietaria \ 
Madeiras 4 "’ 7 -Madeira 1 ; ( Wollaston) 4> \ Canaries — Tenerife • 
IY. 1884 (Leech). 

I have a single specimen (61978), taken in Tenerife, in April 
1884, by the late Mr, J. II. Leech, but did not myself meet with 
this species, which has not been recorded from the Canaries. 


55. <272) GLYPHIPTERYX lib. 

111. (2333) Glvthipteryx pygmaeella Rbl. 

Glyphipteryx pygmaeella Rbl. Ann. KK. Hofmus. XI. 132-3, 147 
no. 247 (1896) *: XXI. 44 no. 204 (1906)Stgr-Rbl. Cat. Lp. 
Pal. II. 130 no. 2333 (1901) \ 

Hah. Canaries — Tenerife 1 ** : Cruz de Afur, 5. 1Y. 1904 
(Eaton ); Puerto Orotava, 22. IY. 1895 (Ileclemann) 1 ; La Laguna, 
7. YI. 1907 (ff7sm.)~~GRAN Canaria 1 ’ 4 : Las Palmas, 10. Y. 
1895 ( lledernann ) 1 . 

One specimen only of this species was met with at La Laguna, 
on June 7th, I have also one from Mr. Eaton, taken near the 
Cruz de Afur, on April 5th. 

112. (2336-1) Glyphipteryx fortunatella, sp. n. 

(Plate LI1. fig. 18.) 

Antennae bronzy fuscous. Palpi white, spotted with fuscous 
along their outer sides. Head cupreous. Thorax bronzy fuscous. 
Forewings bronzy fuscous, blending to brownish cupreous beyond 
the middle; with five distinct white costal streaks, the first, about 
the middle of the costa, tending obliquely outward, longer than 
the second, which is a little beyond it, also oblique, but not 
parallel, tending rather to converge; after a space, at least equal 
to that which divides the first pair of streaks on the costa, there 
follows a series of three shorter streaks, their points slightly 
converging in the direction of a short, white, curved, terminal 
incision below the apex; beyond these the cilia form a sharply 
uncate apex, owing to the outer extremities of those below it 
being pure white, while their basal halves are bronzy grey 
surrounding a black apical spot; the whitened cilia, after con- 

66 * 
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tribujbing to the subapical incision, are continued along the termen 
to the tomus, with their basal halves bronzy cupreous; at the 
tornus is a short, silvery white, triangular spot, and from the 
middle of the dorsum arises a rather slender, slightly curved, 
outwardly oblique, white silvery streak, which nearly reaches to 
the apex of the first costal streak above it. Exp. at. 6-6‘5 mm. 
Hindwing8 bronzy grey; cilia scarcely paler. Abdomen bronzy 
fuscous. Legs bronzy greyish, the spurs and joints white. 

Type $ (99102); <$ (99103) Mus. Wlsm. 

Hah. Tenerife: Guimar, 10-14. IY. 1907; Villa Orotava, 
26. IV. 1907 ; Realejo, 7. Y. 1907. Nineteen specimens. 

Nearly allied to Jischeriella Z., but differing in the middle white 
costal streak being always nearer to the following than to the 
preceding pair, whereas in fackeriella it is equidistant between 
them. It also differs in the more evenly slender, and more pro¬ 
duced, oblique dorsal streak, which always reaches as far ns, or a 
little beyond, the apex of the first costal. G. fortunatella is 
smaller than pygmaeella, and is common in the neighl)ourhood of 
Guimar, in the Barranco Badajos; it occurs also at Villa Orotava 
and Realejo. 


V. PHAL0NIADAE. 

56. (235) LOXOPERA Stph. 

=zilozoPEHA Stph., Stgr-Rbl. 

113. (1646) Loxopera francillonana F. 

= t francillana F., Stgr-Rbl.; = *flagellana Rbl. (nec Dp.). 
Pyralis francillana F. Ent. Syst. III. (2). 264-5 no. 94 (1794) \ 
Lozopera francillonana Wlsm. Ent. Mo. Mag. XXXIV. 71-2. 
PI. 2* 1*^ (1898)*. Conchylis *flagellana Rbl. Ann. KK. 
Hofmus. XI. 119, 146 no. 166 (1896) 3 . Lozopera francillana 
Stgr-Rbl. Cat. ,Lp. Pal. II. 94 no. 1646 (1901) 4 . Conckylis 
francillana Rbl. Ann. KK. Hofmus. XXI. 37, 43 no, 193 
(1906) fl . 

JIab. WC. ASIA \ EUROPE 1 ’ 2 * 4 : © Baums carota, Ferula 
communis \ Canaries Tenerife 3 ’ s : Santa Cruz, © Todaroa 
aurea , 12. II, excl. 17. IV-29. Y. 1907 (Wlsm.), 3. Y. 1895 
(Hedemann ) s . 

Prof. Rebel (l c . 5) records francillonana from Tenerife, on the 
strength of a specimen in Mr. White's collection, remarking that 
it was almost certainly the same as the specimen collected by 
von Hedemann, at Santa Cruz, May 3rd, 1895, which (l. c. 3) 
he had identified as *JlageUcma. I met with francillonana, also 
at Santa Cruz, in February, feeding among the seeds of Todaroa 
aurea, an indigenous Umbetlifer. The larvae soon left the seed- 
heads, and as I had taken no stems of the plant, when leaving 
Santa Cruz, they travelled restlessly round the bottles for many 
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days after reaching Guimar: on being supplied with small pieces 
of Bambusa , and of the first Umbellifer I could find, they quickly 
gnawed their way into both of these and pupated, the moths 
emerging from April 17th to May 29th. 

114. (1647) Loxopera bilbaEnsis Rslr. 

Conchylis francillana F. + bilbaeusis Rslr. Stett. Ent. Ztg. 
XXXY1IJ. 372 (1877) \ Lozopera bilbaeusis Wlsm. Ent. Mo. 
Mag. XXXIV. 72 3. PI. 2* 2*~ d (1898) 8 ; Stgr-Rbl. Cat. Lp. 
Pal. II. 94 no. 1647 (1901) \ 

Hah. S. EUROPE 1 '* 3 : ® Crithmum maritimum Canaries 
— Tenerife: La Laguna, 6. IV. 1904 (Eaton) ; Puerto Orotava, 
4. V. 1907, ® Crithmum maritimum , 29. IV, excl. 9. V - 17. 

VII. 1907, © Ferula sp, 7 29. IV, excl. 29. VII. 1907 (Wlsm.)\ 
Baiomar, © Astydamia canariensis , 22. V, excl. 3. VI - 19. 

VIII. 1907 (Wlsm,). 

Larvae found in steins of Crithmum maritimum , at Puerto 
Orotava, in May, produced paler and darker varieties from the 
beginning of May to the middle of July. I subsequently found 
it in great abundance in stems of Astydamia canariensis , at 
Bajomar, from which I reared a series of twenty specimens : 
a careful examination of the chitinous genital appendages shows 
them to be the same as in the Cr Hhmum- feed or, and in a series 
of Spanish and Corsican specimens, also reared from Crithmum. 
A single specimen was also bred from the stems of a species of 
Ferula , found at Puerto Orotava. Were it not for the differences 
in the form of the uncus and claspers it would be exceedingly 
difficult to separate this species from francillonana, but the hind- 
wings are almost invariably paler. A somewhat worn specimen 
taken by Mr. Eaton, at La Laguna, in April 1904, is unfor¬ 
tunately a $ , but I think it is certainly bilbaensis. 


57. (236) PHALONIA Hb. 

= Coxchvijs Tr., Stgr-Rbl. 

115. (1666) Phalonia carpophilana Stgr. 

Cochylis carpophilaiui Stgr. Stett. Ent. Ztg. XX. 228 -9 no. 45 
(1859) \ Conchylis carpophilana Stgr-Rbl. Cat. Lp. Pal. II. 95 
no. 1666 (1901) a . Phalonia carpophilana Wlsm. Ent. Mo. Mag. 
XXXVII. 235 (1901) 8 . 

Hah . S. EUROPE— S. Spain l " s : hvelva : Coto, © Asphodelm 
ramoms, IV«, excl. 6-28. V. 1901 (Wlsm.)\ N. AFRICA— 
Algeria : Constantine, 16. VI. 1894 (Eaton). Canaries— 
Tenerife : Santa Cruz, 22. I - 11. II. 1907; Guimar, 6-16. IV. 
1907, © Asphodelm ramoms , 2-9. IV, excl. 13, IV, 1907 
(Wlsm,). 
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Taken at Santa Cruz, in January, and at Guimar, in April— 
also bred from seeds of Asphodelus ramosus at the latter place, 
the bred specimen being much larger (exp. al. 17 mm.) than any 
individual of my Spauish bred series. The larvae were also 
observed at Puerto Orotava. 

116. (1762*2) Phalonia conversana, sp. n. 

(Plate LIII. fig. 6.) 

Antennae pale greyish. Palpi white, brownish fuscous on the 
outer side of the median joint. Head and Thorax white. Fore- 
wings white, with a faint subochreouS suffusion, and a few sparsely 
sprinkled black scales, between, but not contiguous to, the dark 
markings, which consist of more or less thickly sprinkled black 
scales on a browner, or greyish brown, ground ; the dark markings 
are as follows: an elongate streak from the base of the costa, 
a naiTOW medio-costal spot, a larger costal s]>ot between this and 
the apex, with a small one beyond it before the apex ; an oblique, 
straight, dorsal streak, of even width, terminated on the cell, and 
a faint shade above, forming a subcontinuous fascia with the 
medio-costal spot; a rather triangular dorsal spot, beyond the 
middle, half-way between the oblique streak and the tornus, with 
some dark sprinkling above it, running obliquely in the direction 
of the larger costal spot, and a narrow shade along the termen, 
followed by parallel dark lines running through the cilia. Exp. 
al. 9-14*5 mm. Ilindvnngs slightly sinuate; pale brownish grey; 
cilia shining, silvery grey, becoming shining white on their outer 
halves. Abdomen pale brownish grey. Legs almost white, 
unspotted. 

Type <$ (99104); ? (99105) Mus. Wlsm. 

Hob. Tenerife : Guimar, 25. Ill - 9. IV. 1907 (Wlsm.); 
La Laguna, 6. TV. 1904 (Eaton); Puerto Orotava, 26. TV. 1907 
( ]Vlsm.). Thirty-two specimens. 

Taken among Artemisia canariensis , from which, but from no 
other plant, they were easily dislodged by beating : 1 was unable 
to discover the larva. Differing from versana Wlsm. in its more 
distinct and darker markings, and especially in the form of the 
oblique dorsal streak, which is rather more oblique, and of even 
width throughout. 


58. (237) PHARMACIS Hb. 

= Euxanthis Hb,, Stgr-Rbl. 

117. (1723) Pharmacis chamomillana HS. 

Cockylis chamomillana HS. SB. Schm. Eur. IV. 183 no. 128, 
chamomilana PI. 53 * 377 (1851) 1 . Conchylis chamomilla^ia Stgr- 
Rbl. Cat. Lp. Pal. II. 97 no. 1723 (1901) 2 . Pharmacis chamo¬ 
millana Wlsm. Ent. Mo. Mag. XXXIX. 181 (1903) \ 

ffab. WC. ASIA 2 . S. EUROPE 1 * 2 . N. AFRICA 8-8 —Tunis 2 
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—Morocco : Tangier, III. 1885 (Leech), 21. IV. 1902 (WUm.) \ 
Canaries— Tenerife : Miramar, Santa Cruz, 1.1. 1907. 

A single specimen of this rare species occurred near Miramar, 
two miles from Santa Cruz, on January 1st. 

This species, as also elongana FR. (1724), and impurana Mn. 
(1725), must be removed from Phxilonia to Pharniacis . 


VI. TORTRICIDAE. 
TORTRICINAE. 

59. (221) EPAGOGE Hb. 

= Dkiikua On., Stgr-Rbl. 

118. (1490) Epaooge coxstanti libl. 

iJichelia constant* Rbl. Ann. KK. Hofinus. IX. 17, 85 6 no. 149 
(1894) 1 : XXI. 43 no. 184 (1900) 54 : Stgr-ltbl. Cat. Lp. Pal. II. 
84 no. 1490 (1901) \ 

Hah, Tenerife 1 '’: La Laguna, 0 Datura stramonium , excl. 
V- VI (GViftrem) 1 . 

This is one of the very few species, recorded from Tenerife, 
which 1 was unable to find, although I searched on Datura stra¬ 
monium, at La Laguna, in May and June - the time and place of 
its recorded occurrence. 

60. (227) TORTRIX L. 

1 fear I may be in part responsible for the too-extended use of 
the geneonym Pandemis IIb., having placed in that genus certain 
South African species possessing a very faint indication of a notch 
at the base of the antennae : neither in these, nor in any of the 
Tenerife species with which I am acquainted, is there any sufficient 
indication of this character to justify their separation from Tor true 
L. 1 might have been disposed to place them in Dipterina Meyr., 
separated from Tortrix L. by Meyrick on account of the presence 
of a distinct secondary cell in the forewings, by the stalking of 
veins 6 and 7 in the hind wings, and by the long ciliation of the 
(S antennae; but an examination of Dipterina tasmaniuna Wkr. 
shows that veins 6 and 7 of the hindwings are not truly stalked, 
although tending to coincidence towards the base, the secondary 
cell is less strongly indicated than in Clepsis Gn. (rnsticana Tr.), 
with which it agrees in the long ciliation of the antennae. 
Meyrick has himself placed ntsticana in the genus Tortrix , 
evidently regarding the ciliation of the antennae as merely a 
question of degree; our Tenerife species, possessing no well- 
indicated secondary cell, must therefore be included in the older 
and more generally recognised genus Torti'ix L. 
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119. (1542) Tortrix simonyi Rbl. 

5 » f symonyi Rbl. 

Pandemia simonyi Rbl. Ann. KK. Hofmus. VII. 203-5, 282 
no. 40. PI. 17 * 8 d 9 $ (1892) \ Pandemia symonyi Rbl. Ami. 
KK. Hofmus. IX. 17, 82 no. 145 (1894) 8 :' XXI. 43 no. 180 
(1906) 3 . Pandemia simonyi Stgr-Rbl. Oat. Lp. Pal. 11. 87 
no. 1542 (1901) \ 

Ilab . Canaries 1 ' 4 —La Palma 1 ’ 3 : Barranco de las Augustins, 
900 m., 16-18. VIII. 1889 (Simony)'- Tenerife : Montana 
de Guerra, VI. (Cabrera) y — Gran Canaria l “ 3 : (Richter) '. 

My series of persimilana seems to contain forms agreeing with 
simonyi , but having no specimens from La Palma, 1 hesitate to 
unite the two species, as Rebel had both before him when describing 
persimilana . 

120. (1543) Tortrix persimilana Rbl. 
n. syu.= mactana Rbl. 

Pandemia persimilana Rbl. Ann. K K. Hofmus. IX. 17,82 no. 144 
(1894) l : XI. 117-8, 146 no. 160 (1896) a . Pandemia mactana 
Rbl. Ann. KK. Hofmus. XI. 116- 7, 146 no. 158. PI. 3 ■ 4 6 
(1896) 3 : XIII. 376, 380 no. 172 (1899) 4 : Stgr-Rbl. Oat. Lp. 
Pal. II. 87 no. 1544 (1901) \ Pandemia persimilana Stgr-Rbl. 
Cat. Lp. Pal. II. 87 no. 1543 (1901) : Ann. KK. Hofmus. XXI. 
43 no. 187 (1906) 7 . Pandemis mactana Rbl. Ann. KK. Hofmus. 
XXI. 43 no. 188 (1906) \ 

Hah. Canaries 1 ^—Tenerife 1 ’ 7 : u ?Cafira,” 14. II. (Alluaud) 3 ; 
Los Silos, 25. II. 1898 (Hints)*; Guimar, 2. 111-12. IV. 
1907, QtJRosa banksiae, 27. II, excl. 23. III. 1907, © Rnbus 
fniticosus , 25. II, excl. 24. HI. 1907, © Olobnlaria salicina , 27. 

III, excl. 12-26. IV. 1907, © Pelargonium, 27. Ill, excl. 22. 

IV, 1907, © Jasminum odoratissimum , 27. Ill, excl. 27. IV. 
1907 (Wlsm.) ; Santa Cruz, © Coffea arabica , 1. I, excl. 23. 
III. 1907 (Wlsm.); Toso, 25. HI. 1898 (Hints)*; IV. 1884 
(Leech) 1 ; Cruz de Afur, 5. IV. 1904 (Eaton) ; Forest de la Mina, 
9. IV. 1904 (Eaton) ; Arafo, 13. IV. 1907 (IPZsm.); Pedro Gil, 
© Cytisus proliferus, 19. IV, excl. 8. V. 1907 (Wlsm.) ; Las 
Mercedes, 29. V. 1907 (Wlsm.); Puerto Orotava, 1896 (Crompton), 
© Globularia salicina, 7. V, excl. 29. V. 1907 (Wlsm.) ; La 
Laguna, 30. V. 1907, © Adenocarpus foliolosus , 18. V, excl. 7-14. 
VI. 1907, © Erica arborea, 23. V, excl. 13. VI. 1907 (Wlsm.)— 
Gran Canaria *’ 4 ’ 7 “ s : Las Palmas, 8-11. V. 1895 (Hedemann) a ’ 3 . 

Comparing the types of persimilana Rbl. (60994 $ , 61000 $ : 
Mus. Wlsm.) with a considerable series of bred and captured 
specimens, and bearing in mind the examples of Pandemis moot- 
ana Rbl. in Mr. White’s collection, at Guimar, I am forced to 
the conclusion that these names are applied to different varieties 
of the same species. Many of the 6 3 agree perfectly with 
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Rebel’s description of mactana, although paler forms, less reticu¬ 
lated on the under side of the forewing, also occur: there is however 
no possible line of demarcation between them. Some very fine 
fasciated $ $ , with typical persimilana § 9 •> and typical mactana 
6 cf, were bred from larvae on Globularia mlicina , at Guimar, in 
April and May, 12 specimens in all, including a single <$ bred 
from the same plant at Puei’to Orotava. I have also bred six 
similar forms from Adenocarpns foliolosus , at La Laguna, in June; 
1 <$, in March, on Banksia rose, Guimar; 1 cT, March, on 
Rubus fruticosus, Guimar; 1 J , April, on Geranium, Guimar; 

1 $, May, on Cytisus prolifer us, Pedro Gil; 1 6 , March, on 
Echinus molh , Santa Cruz ; 1 cT, March, from Coffee-plant, in a 
garden at Miramar, near Santa Cruz ; 1 J , June, on Erica arborea, 
La Laguna; 1 $ , April, from Jasmiuum odoraiissimum , Guimar; 
16 caught specimens make up the series of 42, to which I can add, 

2 received from Mi*. White, and 6 previously in my cabinet from 
the late Mr. J. H. Leech, and from Mr. Eaton : 50 in all. 

121. (1545) Tortrix bracatana Rbl. 

Pandemis bracatana Rbl. Ann. KK. Hof unis. IX. 17, 82-4 no. 146 
(1894) 1 : XXL 43 no. 189 (1906) a : Stgr-Rbl. Cat. Lp. Pal. II. 
87 no. 1545 (1901) \ 

Hah, Tenerife’* 3 : Agua Garcia, VI. 1892 (Cabrera) 1 , © Vi¬ 
burnum rugosaw, 31. V, excl. 17. VI. 1907 (II7sw.). 

A fine and distinct species, of which I have only a single 
specimen, bred from a larva found rolling the leaves of Viburnum 
rugosum at Agua Garcia; the type was taken in the same locality 
by Cabrera in 1892. 

122. (1594*1) Tortrix canariensis Rbl. 
~*8ubco8lana Rbl. (nec Stn.). 

Cacoecia *sid)Costana Rbl. Ann. KK. llofmus.IX. 16, 81-2 no. 143 
(1894) \ Tortrix if subcostana Rbl.) Wlsm. Tr. Ent. Soc. Land. 
1894. 539 (1894)*. Tortrix subcostana Stn. -}-* canariensis Rbl. 
Ann. KK. Hofmus, XI. 116, 146 no. 157 (1896) 3 : Stgr-Rbl. 
Cat. Lp. Pal. II. 90 no. 1594* (1901) 4 . 

Hab. Canaries l * 4 — Tenerife m : Guimar, 9. Ill - 16. IV. 1907 
(Wlsm.); Las Mercedes, 17. 111. 1902, 29. III. 1904 (Eaton), 19. 
V - 7. VI. 1907 (117m.); IV. 1885 ( Leech ) 1 * 2 ; Tejina, 7. IV. 
1904 (Eaton); Arafa, 13. IV. 1907 (Wlsm.); Realejo, 7. V. 1907 
(Wlsm.); Villa Orotava, 14. V. 1907 (Wlsm); La Laguna, 21. V. 
1889 (Krause ) l , 23. V - 9. VI. 1907 ( Wlsm .); Santa Cruz, 25. V. 
1889 (Krauss ) 1 ; Tacaronte, 31, V. 1907 ( JVlsm.). 

This is an exceedingly variable species, and at first sight seems 
very distinct from the larger and more distinct form which I have 
received from Madeira. A series of 74 specimens, taken in various 
localities, enables me to separate them satisfactorily: in suhcostana 
Stn, the dark fascia is always more oblique, and its inner margin 
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always lees irregular than in canariensis, It occurs on high 
ground among Hypericum , at a lower elevation among Erica 
arborea, and lower yet, at La Laguna and elsewhere, among Rubus. 
I was at first disposed to regard the larger specimens, beaten 
from Hypericum, as distinct from those among Rubus , but this 
cannot be maintained. 


123. (1596) Tortrix coriacana Rbl. 

s &*longana Rbl. (4-3 *stratana Rbl.) nee Hw,, nec Z. 

Sciaphila *longana ( + 3 *stratana) Rbl. Ann. KK. Hofmus. VII, 
265,- 6, 282 no. 41 8 (1892) l . Heterognomon coriacnnus Rbl. Ann. 
KK. Hofmus. IX. 17, 84 no. 148 (1894) a : XI. 118, 146 no. 163 
<1896) 3 : XIII. 376-7, 380 no. 177 (1899) 4 : XXI. 43 no. 191 
(1906) ’: Stgr-Rbl. Cat. Lp. Pal. II. 90 no. 1596 (1901)°. 

Hah . Canaries 1 ' 0 — Tenerife 1 ' 3 : Santa Cruz, 21. XII- 16. II. 
1907, QPsoralea biiuminosa, 5. I, excl. 30. I. 1907, ©/ Hummus 
cremdata , 16. I, excl. 10. II. 1907, © Peripbca laevigata , 27. 

I, excl. 4. III. 1907, Q Artemisia argentea, 11. II, excl. 7. 

III, 1907, QFagonia cretica , 26. I, excl. 21. II ~ 10. III. 
1907 (Wlsrn), 12. V. 1889 ( Krauss)\ 1895 (HedemannY ; La 
Laguna, 13.1. 1907 (Wlsrn,), 23. II - 8. IV. 1904, 17. III. 1902 
(Eaton), 21. V. 1889 (Krams) * 23. V. 1907 (I Vlsm); Cafira, 14. 

II. (Alluaud) 3 ; Villa Orotava, 19. II. 1907, © Rhus coriaria , 28. 

IV, excl. 2. V. 1907 (Wlsrn.) ; Los Silos, 22. II. 1898 (UintzY ; 
Guimar, 28.11-14. IV. 1907 (Wlsrn), 21. III. 1904 (Eaton), 
© Poterium sp., 26. II, excl. 18. HI. 1907, © Rubus fruticosus, 
25. II, excl. 21. Ill-4. IV. 1907, © Rumex lunatns, 19. Ill, 
excl. 26. IV. 1907, © Notocldaenamarantae , 27. II, excl. 31. III. 
1907, ©small Crucifer, 3. Ill, excl. 31. III. 1907, © Artemisia 
canariensis, 19. Ill, excl. 5-20. IV. 1907, © Pyrus mains, 3. IV, 
excl. 14. IV, 1907, © Psoralea bituminosa, 1. Ill, excl. 27. IV. 
1907, © Cistus mon8peliensis, 8. TV, excl. 6. V. 1907, © Phelipaea 
sp., 15. IV, excl. 8. V. 1907 {Wlsrn.)', Puerto Orotava, 13. III. 
1904 (Eaton), 10-28. IV. 1895 (Hedemann) \ 23. IV- 10. V. 
1907, © Senecio kleinia , 26. IV, excl. 21. V. 1907, © Omnis sp., 

27. IV, excl. 8. VI, 1907, © Tamarix gallica , 5. V, excl. 12. VI. 
1907 (Wlsrn.) ; Tejina, 18. III. 1902 (Eaton) ; IV. 1885 (Leechy ; 
Forest de la Mina, 7. IV. 1904 (Eaton); Bajomar, © A sty damns 
canariensis, 22. V, excl. 29. V- 15. VI. 1907, © Lotus sp., 25. 

V, excl 1-17. VI. 1907 (Wlsrn.) ; Loma de la Vega, Icod de los 
Vinos, 3. VIII. 1889 (Simony) 1 — Gran Canaria 3 ' 3 : 1895 
(Hedemann) 3 ; Las Palmas, © Plocama peiukda, 15. VI, excl. 

28. VI. 1907 (Wlsrn) —Lanzarote l * *’ a : Yaiza, 4. X. 1890 
(Simony ) l . 

Here again we have a species which varies greatly within certain 
limits, but is easy to recognise. It reminds one at first sight of 
canariensis Rbl., but the wings are more pointed, the costa being 
somewhat less arched, and the tennen more oblique. I have bred 
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it from p8oralea , Artemisia, Rnbus, Fagonia, Rhus , Rhumnus, 
Notochlaena, Astydamia, Cistus, Tamar ix, Ononis, Lotus, Senecio , 
Poterium, Rumex, Periploca, dry aborted apples, small Crnciferae , 
and even from Phelipaea. 


Heterognomon hyeranns Rbl. Ann. KK. llofmus. IX. 17, 84 
no. 147 (1894) \ Dichelia hyerana libl. Ann. KK. Hofrnus. XXI. 
43 no. 185 (1906)". 

Hab. Tenerife La Laguna, Y (Cabrera) 1 . 

1 have many $ $ of Tortrix coriacana Rbl. which greatly 
resemble Milli^re’s species in appearance, and am strongly 
convinced that the condition of the specimen examined and 
recorded by Rebel most have misled him. The reference to 
Dichelia (when the specimen was not available for study of neu- 
ration) can hardly be held to confirm the original determination, 
in the absence of information as to whether veins 7 and 8 were 
separate or stalked in the specimen recorded. It will probably 
be found that hyerana does not occur in Tenerife. 


[228. CNEPHASIA Crt.] 

124. (1608) Tortrix longana Hw. 
segetana Rbl. (nee Z.); =* fragosana Rbl. (nee Z.) \ 

Tortrir longana IIw. Lp. Br. 463-4 no. 221 (1811) 1 . Sciaphila 
longana (-f Ictericana llbl., -f *stratana Rbl.) Rbl. Ann. KK. 
Hofrnus. VII. 265 6, 282 no, 41 (1892)": IX. 17, 86 no. 150 

(1894) \ Sciaphila * fragosana Rbl. Ann. KK. llofmus. IX. 17, 
86 no. 151 (1894) 4 . Sciaphila longana Rbl. Ann. KK. Hofrnus. 
XI. 119, 146 no. 165 (1896) \ Cnephasia longana Stgr-Rbl. Cat. 
Lp. Pal. II. 91 no. 1608 (1901)°: Rbl. Ann. KK. Hofrnus. XXI. 
37, 43 no. 192 (1906) \ 

Hab. WO. ASIA rt . EUROPE - Corsica : lie Rousse, 5. 
VI. 1898 (W7«#i.).-H. Spain: Malaga: Gala Moral, 4. V. 1901 
(U7$w.): cadiz: Cadiz, 14*15. V. 1902 (Wlsm.)— Gibraltar : 
© Stachy8 circinata , 2. Ill, excl. 9. V. 1901 (Wlsm.). N. 
AFRICA— Algeria: Constantine, 10. V. 1895, 14-15. VI. 1894 
(Eaton). Canaries"' 7 — Tenerife 3 * 5,7 : Santa Cruz, 26. I - 11. 
II. 1907, ® Fagonia cretica, 26. I, excl. 28. II. 1907, © Stachys 
sp ., 31. I, excl. 5. III. 1907, © Argyranthemum pianatijidum, 10. 
II, excl. 2. IV. 1907 (Wlmn.), 3. IV. 1904 (Eaton), 10. IV-4. V. 
1895 (Hedsmann) a , 3. V - 1. VI. 1889 (Amwsa) 3 ; Guimar, 1906 
(White)**, 4. Ill - 16, IV. 1907, © Psoralea bUuminosa, 1. Ill, 
excl. 10. IV. 1907 (Wlsm.); IV. 1885 (Leech) 1 ; Puerto Orotava, 
12-24. IV. 1895 ( Hedenumn )% 10. V. 1907 (Wlsm) ; La Laguna, 
16. III. 1902, 26. Ill- 6. IV. 1904 (Eaton), 2. V. 1907 (W7em.) 
—Gran Canaria *■ 7 : (Richter) *. 
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Very common everywhere, and exceedingly variable, ranging 
from unicolorous chalk-white, through various gradations of 
greyish ochreous and brownish grey, to slightly, and conspicuously 
fasciated forms, more or less speckled between the fasciae. I bred 
it from Argyranthemum pinnatifidam , from Fagonia cretica, from 
Psoralea bituminosa , and from Stachys sp, : a series of thirty-two 
selected specimens was preserved, in addition to several specimens 
received from the late Mr. J. H. Leech, and from Mr. Eaton. 


OLETHREUTINAE. 

61. <247) ACROCLITA Ldr. 

125. (1966*01) Acroclita guanchana, sp. n. 

(Plate LIU. fig. 5.) 

Antennae hoary greyish. Palpi porrect, slightly dependent, 
stretching the length of the head beyond it, densely clothed, 
especially above, terminal joint short, smooth ; hoary grey, fuscous 
on the outer sides. Head hoary greyish, with some mixture of 
reddish brown scales. Thorax reddish brown. Forevrings elon¬ 
gate, narrow, costa moderately arched, termen oblique, sinuate, 
tornus evenly rounded; tawny reddish brown, with some black 
scaling which is sometimes reduced to a few marginal specks, but 
in some varieties forms an elongate series of streaks or spots, more 
or less connected, or detacher!, commencing at the middle of the 
base, exhibited again along the cell beyond it to the apex; in 
one dark variety (99115) these streaks form an almost con¬ 
tinuous line, with a diverging point along the fold; in another, 
paler, and faintly mottled form (99116) they are broken into 
three separate streaks, one from the base along the first half of 
the fold, a shorter one toward the end of the cell, and an outer 
one beyond the cell to the apex, with two minute spots below the 
intermediate spaces and one near the base of the dorsum; in the 
paler varieties there is also some indication of lighter geminated 
costal streaks, with alternating faint shade-spots; cilia slightly 
paler than the wing, with a distinctly j«iler line along their base, 
followed by parallel shade-lines running through them. Exp . 
oil, 12~i5 mm. Hindwings broader than the forewings, with 
oblique, sinuate, termen; grey with a slight rosy tinge; cilia 
paler, with a faint shade-line a little beyond their paler base. 
Abdomen and Legs griseous, varying to subochraceous; hind tarsi 
faintly shaded, except at the joints. 

Type d (99115); $(99118); var. d P? 7 . (99116 ~7)Mus.Wlsm. 

Hah . Tenerife : Santa Cruz, 3000ft., 3. 1.1907, © Hyperimm 
grandifolivm, 3.1, excl. 29-31. I. 1907 ( Whm .); Villa Orotava, 
19. II. 1907 (tfTsm.); Forest de la Mina, 7. IV. 1904 {Eaton) - r 
Guimar, 10. IV. 1907, © Hyperioum grandifolium , 25. II, excl. 
7. IV - 4. V. 1907 ( Whm ); Las Mercedes, 14. V. 1967 (Whm .); 
Tacaronte, 31. V. 1907 (Whm.).. Fifteen specimens. 
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The larva contorts the leading leaves of Hypericum grandifolium : 
I met with it first at the Barranco del Bufadero, near Santa Cruz, 
the beginning of January, and bred specimens from the end of 
that month till the beginning of May. 

126. (1966) Acroclita subsequana HS. 

126+a. (1966-fa) subsequana HS.-f subsequana HS. 
x= consequana HS. 1 ; =littorana Oust. 

Semasia subsequana HS. SB. Selim. Eur. IV. 247 no. 337 (1851) \ 
Tortrir consequana HS. SB. Schm. Eur. IV. PI. 59* 423 (1854) 2 . 
Acroclita consequana Stgr-Ilbl. Cat. Lp. Pal. II. 110 no. 1966 
(1901) 3 . 

llah. EUliOPE l " 1 : ® Euphorbia spp. 

126-fb. (1966-f b) subsequana HS.-f convallensis, var. n. (an 
sp. n. ?). 

littorana Rbl. (nec Cnst.). 

Acroclita consequana HS.-f littorana Rbl. Ann. KK. Hofmus. VIJ. 
266,282 no. 42 (1892) 1 : XI. 121, 146 no. 169 (1896)*: XXI. 
43 no. 196 (1906) 3 . 

Hah. Canaries -Tenerife 2 ~ 3 : Santa Cruz, 25. I. 1907, 
® Euphorbia reyis-juhae , 27. XII, excl. 28 31. I. 1907 (IfTsw?.) ; 
Guimnr, 6. Ill - 10. IV. 1907 ( Whm.); IV. 1884 ( Leech ); Puerto 
Orotava, 18, IV. 1895, ® Euphorbia arbore see ns, excl. 10-13. V. 
1895 ( Hedemann ) a — (Iran Canaria 1 : (Richter)' — Montana 
Clara 1 " 3 : 238 in., 8. IX. 1890 (Simony) \ 

i did not meet with any form of Acroclita that can well be 
compared with littorana Oust., winch is merely a small pale 
variety of the ordinary South European subsequana HS. There 
is however one point of difference by which my Tenerife series 
of twenty-three specimens might be separated from European 
specimens: the basal patch always tends to throw out a pointed 
projection along the dorsum, they also range to a much larger 
average size (exp. al. 13-22 mm.), and I propose the neonym 
convallensis (var., an sp. ?), to distinguish them. 

Type tf (99171); $ (99172) Mus. Wlsm. 

127. (1966-1) Acroclita souchana, sp. n. (Plate LIII. fig. 3.) 

Antennae hoary, with blackish annulations, sometimes entirely 
suffused with black. Palpi whitish, thickly sprinkled with dark 
fuscous externally; sometimes fuscous throughout. Head dirty 
white, varying to dark fuscous. Thorax whitish, or dark fuscous; 
sometimes with chestnut-brown tegulae. Foremngs dark fuscous, 
sprinkled and mottled with shades of chestnut-brown, with some 
paler spaces; a dark basal patch, extending to one-third, projects 
outwardly above the fold receding to the costa and nearly to the 
dorsum; this is followed by an irregular fascia, running from the 
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middle of the costa to the dorsum before the tomus, throwing a 
projection inward from its middle and slightly bulging outward 
above its lower extremity; beyond it is a triangular shade-patch, 
more or less furcate to the costa, the apex and termen being also 
narrowly shaded; in some specimens (99110) the intermediate 
spaces between these markings, as well as the dorsal portion of the 
basal patch are white, sparsely sprinkled with brownish scales; in 
other specimens (99109) they are entirely suffused with dark steely 
greyish fuscous, paler only at the edges of the dark markings; about 
four pairs of geminate costal streaks are visible on the outer half 
of the wing; cilia fuscous, with a more or less defined shade-line 
along their base. Exp. al. Id 17 mm. Hindwinys brownish 
cinereous, with a slender pile line along the base of the rather 
more smoky cinereous cilia; in the paler sj>ecimens the hindwings 
are also of a lighter shade. Abdomen and Legs corresponding to 
the hindwings in colour; tarsi darkly shaded between the pale 
joints. 

Type 2 (99108); (99109); ©(99111); var. $ PT. (99110) 

Mus. Wlsm. 

Hah. Tenerife: Guimar, 7. IV. 1907, © Sonchns gvmmifer , 
9-27. Ill, excl. 4. V - 12. VI. 1907 ; Puerto Orotava, © tionchus 
gummifer , 23. IV, excl. 13. V 19. VI. 1907, © Sonchus lepto 
cephalus , 22. IV - 11. V, excl. 5. VI ~ 2. VIII. 1907. Fifteen 
specimens. 

The larva, which is dull greyish, turning to bright red before 
pupation, feeds on the leaves outside the stems of Eon-chus gnm- 
mifer and leptocephalus. The moth is extremely variable, some 
specimens being almost black, on which the pattern, although 
easily traceable and very consistent, is much obscured, while in 
others all the intermediate spaces being white, the darker markings 
stand out very conspicuously. As compared with consequana IIS., 
it is somewhat similar in general design, but the outer fascia is 
less oblique and less prominently angulated outward below the 
middle, while the space between this and the apex is moro occu¬ 
pied by darker patches and the costal streaks are less confluent 
and less oblique. 


62. (243) POLYCHROSIS Bgt. 

128. (1954*1) Polychrosis NKPTUNIA, sp. n. (Plate LIII. fig. 1.) 

Antennae ochreous, varied with 1)lack above. Palpi ochreous. 
Head and Thorax ochreous, varying to reddish fuscous in some 
specimens. Forewings ochreous, varying to brownish ochreous, and 
even to reddish fuscous, the darker shades prevailing especially 
towards the dorsum; the costa is delicately speckled with fuscous 
throughout; before the middle is an outwardly oblique, greyish 
white fascia, somewhat contracted on the fold, terminating on the 
middle of the dorsum, its upper half slightly reticulated,or speckled, 
with the ochreous ground-colour; beyond it a narrow dark space 
separates it from, a broad, irregular, second fascia of the same 
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colour, tending to become widely furcate toward the costa, and 
narrowly furcate where it is inverted to the dorsum before the 
tornus; the outer jK>rtion of this fascia is usually joined to a 
sinuate streak, which, cutting off the dark apex of the wing, 
descends to the middle of the termen; these markings all contain 
more or less, short, parallel, wavy streaks of the darker ground¬ 
colour ; cilia varying from ochreous to greyish, sometimes slightly 
mottled. Exp. al. 9 12 mm. Hind wings pale brownish grey; 
cilia pale cinereous with a slender shade-line running through 
them near their base. Abdomen greyish fuscous. Legs pale 
brownish cinereous, the tarsi very faintly spotted. 

Type 2 (99106); <$ (99107) ex ® Stat ice, Mus. Wlsm. 

Hah. Tenerife : Guimar, 17. III. 1907, ® Frankenia ericifolia, 
6. Ill, exd. 9. Ill - 22. IV. 1907, © Statics ]>ectinata, 6. III. 
exol. 20. Ill 18. IV. 1907 (JHsm.); Tejina, 18. 111. 1902 
(Eaton) ; Puerto Orotava, 21.1V 34. V. 1907, © Frankenia 

ericifolia , 21. IV, exd. 3-4. V. 1907, © Statics jmtiaata, 21. IV, 
excl*. 26. V 7. VI. 1907 (Wlsm.). Thirty-two specimens (13 ex 
Stat ice, 30 ex Frankenia , 9 captured). 

The larva feeds on Statics pectinata and Frankenia ericifolia , 
at Guimar and Puerto Orotava, from both of which plants I have 
bred it. 

Most nearly allied, perhaps, to limomana Mill., but differing 
in the markings l>eing intermediate between those of that species 
and hotrana S-l). 


63. (255) BACTRA Stph. 

129. (2017) lUCTRA LAXCEOLAXA Hb. 

Tortrix lancealana Hb. Sndg. Eur. Schm. A r ll. PI. 13 * 80(1797)'. 
Anct/lis lancealana Hb. Verz. Selim. 376 no. 3614(1826) 1 . Aphe- 
lia lancealana Wlsm. Tr. Ent. Hoe. Lond. 1881. 231-2 (1881) 3 ; 
Mevr. Pr. Lin. Soc. NSW. VI. 651-2 (1881) 4 . Bactra lancealana 
Wlsm. Tr. Ent. Soc. Lond. 1894. 537, 540 no. 9 (1894) '; Rbl. 
Ann. KK. Hof mus. IX. 17,86-7 no. 152 (1894)XI. 120-1, 
146 no. 168 (1896) 7 : XXI. 43 no. 197 (1906)"; Wlsm. Pr. Z. 
Soc. Lond. 1897. 121 2 no. 162 (1897) 9 : Aim-Mag. NH. (7 s.). 
VI. 333 4 no. 1006 (1900) 10 : Stgr-Rbl. Cat. Lp. Pal. II. 113 
no. 2017 (1901) 11 ; Frnld. Bull. US. Nat. Mus. 52. 449 no. 5006 
(1902) ,i . 

Hah. EUROPE 1 “ a> 11 : ^Juncus,Cyprus*. AFRICA 3 . ASIA 10 , 
MALAYSIA 10 . AUSTRALIA 4 . NEW ZEALAND 4 . S. AME¬ 
RICA 3 . N. AMERICA 15 *. W* INDIES 3 . Madeiras Ma¬ 
deira 9 : San Antonio da Serra ( Wollaston )’; Machico, 23. IV. 
1904{Afofcm). Canaries Tenerife : Guimar, 4. Ill - 7. IV. 
1907 (JFfom.); IV. 1884 (Leech) ; Puerto Orotava, 14. V. 1907 
(fc.); 1895 (Hedemamt) 7 ; Santa Cruz, 26. V. 1889 (Krause) a 
— Gran Canaria 7 ; La s, Palmas, 7. V. 1895 (Hedemann)\ 

The examples of this species which I met with in Tenerife could 
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by no possibility have fed upon rushes; they were taken on 
an absolutely dry spot, in a barraneo near Orotava, where no 
rushes could be found, I also took three specimens at Guimar. 
Mr. Eaton notes it its taken amongst Car ex, in a wet place, near 
Machico (Madeira). 

64. (241) RHYACIONIA Hb. 

Rhvacionia Hb. Verz. Schm. 379 (1826); Wlsm. Ann-Mag. NH. 
(7 s.). VII. 124 (1900); =*Evetiua (Hb.) Stgr-Rbl. Cat. Lp. Pal. 
II. 102 no. 241 (1901). 

130. (1845) Rhyacionia walsinohamt Rbl. 

Retinia wcdsinghami Rbl. Ann. KK. Hofmus. XI. 119-20, 146 
no. 167, PI. 3* 6 J (1896 )\ Evetria walsinghami Stgr-Rbl. Cat. 
Lp. Pal. 102 no. 1845 (1901) 2 : Ann. KK. Hofmus. XXI. 43 
no. 194 (1906) \ 

Hab. Tenerife l * 3 : Puerto Orotava, 0 Finns canariensis , 18. II, 
excl. 3. HI - 10. IY. 1907 (JHsm.), 11-14. 3Y. 1895 (Hedemann)\ 
21-29. IV. 1907 {Wlsm.). 

A rare species, not met with by Mr. Eaton, and represented, so 
far as I am aware, only by von Hedemann’s three original 
specimens, and one or two in Mr. White’s collection. During a 
lucky half-hour, spent in the garden of the Hotel Humboldt, 
during a flying visit to Orotava, on the 18th of February, I found 
three pupae in the shoots of Finns canariensis , all of which pro¬ 
duced the moths in March and April. During a subsequent visit 
three other specimens were taken on the wing, in the same place, 
from the 21st to 29th of April. I have observed traces of the 
larvae in the pine-forests, to the south of Pedro Gil, but it does 
not appear to occur to the west of Guimar, where I searched the 
pines unsuccessfully. 

65. (248) CROCIDOSEMA Z. 

131. (1968) Crocidosema plebeiana Z. 

n. 8yn .=»obscura E. Wlstn.; = blackburnii Btl. 7 ; =**signatana 
Wlsm. (nec Dgl.). 

Crocidosema plebejana Z. Isis, 1847. 721-2 no. 283 (1847) l . 8te- 
ganoptycha obscura E. Wlstn. Ann-Mag. NH. (5 s.). III. 341 
(1879) 2 : Lp. St. Helena 28~8 (1879) a . Crocidosema plebeiana 
Meyr. Pr. Lin. Soc. N.S.W. VI. 659-60 (1881) 3 . Steganoptycha 
^signatanaWinm.Tr. Ent, Soc. Lond.1894. 537,541 no. 14 (1894)\ 
Crocidosema plebeiana Wlsm. Pr. Z. Soc. Lond. 1897. 127 no. 174 
(1897) 5 ; Stgr-Rbl. Cat. Lp. Pal. II. 110 no. 1968 (1901)*; Wlsm. 
Fn. Hawaii. V. 675-6, 736, 752 no. 366, PI. 10- 15 (1907) 

Hab. ASIA®— Ceylon : Pundaioya, 4000 ffc„ II. 1890 (Green)— 
Palkstine: {Tristram) — Syria®. S-C, EUROPE 1 ' 6 : Althea 
rosea 8 ; Lavatera arborea 5 — France; Mentone, 13. Ill, 1893 
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(Tffom.)—S pain: Malaga: Malaga, 8. 1Y. 1901 (117 W.). N. 
AFRICA— Morocco : Tangier, 13. IV. 1901, 12. Y. 1902 (Wlsm.) 
—Algeria: Biskra, 5 13. III. 1903 (Wlttnu). Madeiras 1 - 
Madeira 4 : The Mount ( Wollaston) *. Canaries -Tenerife : Oui- 
mar, 13. III. 1907 ; Puerto Orotava, 0 Malra parviflora, 29. IV, 
excl. 11 20. Y. 1907 : La laguna, 23. Y. 1907 ; Santa Cruz, 
25. Y. 1907 ( Wlsm.). St. Helena “: (Jleugh’s Plain (F. Wollaston) 2 . 
WEST IN DIES *. CENTRA L A M ERKh\ SOUTH AME¬ 
RICA \ AUSTRALIA HA W All A 7 . 

A single specimen (13575), in poor condition, to which 1 
wrongly attributed the name *• Sfegavopit/cha si gnat an a l)gl.’' 
(/. c. 4), \>as collected hi Madeira by Wollaston. Having now met 
with Proridosenia plelwiana at Santa Cruz, La Laguna, and 
Cuimar, (where L also saw it in Mr. "White’s collection), and 
having bred two specimens from larvae feeding on Malra parvi- 
flora, at Puerto Orotava, 1 take this opportunity of correcting the 
previous error, while recording the species for the first time from 
Tenerife, and extending its range from Ceylon to St. Helena. I 
have examined the type of Stryanoptycha ohscara E. Wlstn. in 
the British Museum and find it to he Procidnsenta plvbeiana Z.. 
a with the characteristic tuft. 


66 . <260’01) STREPSICRATES Meyr. 

§ Sntrrsicb' uns Meyr. Pr. Lin. Soe. NSW. VI. f>78 9 (1882). 
St heps it * li at es Me\r. Tr. NZ. Inst. XX. 73 (1887); Wlsm. Pr. 
A. Hoc. Jjond. 1891. 506 7 (1892). 

132. (2067*01) St n K i\si crates fenestrata, sp. n. 

Antennae missing, except sufficient of the compressed, whitish 
cinereous, basal joints to identify the genus. Palpi erect, with 
very short terminal joint; much worn, hut apparently fuscous 
externally. Head whitish cinereous. Thorax whitish cinereous 
along the centre, brownish fuscous at the sides. Forewings with 
a very deep costal fold, reaching to beyond the middle of the 
wing; dark brownish fuscous, slightly mottled with whitish 
cinereous, tending to indicate oblique, but slightly curved, trans¬ 
verse. lines before the apex, reaching from costa to termen, 
ami one reaching the dorsum before the torn us, but this latter 
apiieara to form the outer margin of the more intensely dark 
colouring which pervades the wing thence to the base, except 
along the dorsum; here is a large reduplicated patch of whitish 
cinereous, commencing at one-fourth, indented at its upper edge 
about the middle, and thence extending again nearly to the outer 
end of the fold; there is also a pale patch at the torrnus—these 
are slightly sprinkled with jxale brownish fuscous scales, usually 
in the form of narrow dorsal streaks; the cilia appear to be 
mottled with darker and paler alternations at the base. Exp. 
al. 15 mm. JJindvdngs semitransparent, subiridescent, brownish 
Proc. JZoon. Soc.—1907, No. LXVII. 67 
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grey, with a conspicuous scaleless fenestrum below the base of the 
cubitus, reaching nearly to the origin of vein 2; cilia brownish 
grey. Abdomen brownish grey; anal tuft paler. Legs pale 
brownish cinereous. 

Type S (13525) Mus. Wlsm. 

Hah . Tenerife : Guimar ( White). 

A single d , given to me by Mr. White, is in extremely poor 
condition; I should certainly not have described it had it not 
been for the peculiar character of the fenestrum in the hindwing. 
It. was taken from a series in his collection, which included more 
than one species. I certainly recognised Crocidosema plebeiana 
Z. among them, and there were others similar to the one here 
described. 


(260) EUCOSMA Hb. 

= Epwlema Hb., Stgr-Rbl. 

(2090*1) Eucosma si*. 198 Rbl. 

Epiblema sp. Rbl. Ann. KK. Ilofnius. XXI. 37- 8, 43 no. 198 
<1906)\ 

Hab. Tenerife 1 : 1905, 1906 (WhOe)', 

Unnamed specimens in Mr. White’s collection; not in good 
enough condition for identification. 1 did not meet with the genus 
Eucosma in Tenerife. 

67. (257) THIODIA Hb. 

= Semasia Stph., Stgr-Rbl. 

133. (1980*1) Thiodia olandulosana, sp. n. 

(Plate LIIX. fig. 2.) 

Antennae brownish cinereous. Palpi varying from ochraceous 
to brownish fuscous. Head and Thorax brownish fuscous alxive; 
the tegulae paler, sometimes ochraceous. Forewings with the 
costa evenly arched, termen slightly sinuate; ochraceous, more 
or less suffused with brownish, or dark fuscous scaling, the 
markings indicated by black patches; in an ordinary variety 
the wing is much mottled and traversed by sinuous streaks, the 
costa being streaked and spotted throughout; a strong dorsal 
patch is indicated, coming from the base Mow the fold, angulated 
above the fold at one-third, and produced along the more or less 
spotted dorsum to an obliquely erect antetornal patch of the same 
colour, terminating a little below half the width of the wing; in 
some varieties a curved band of similar blackish patches descends 
from the middle of the costa, bending outward through the end 
of the cell, and attenuated .to the apex, but this is sometimes quite 
obsolete; a narrow blackish line, broken into spots above the 
tornus, follows the termen before the ochraceous cilia, which are 
mottled with brown and blackish above the middle and at the 
apex, but always with a pale line along their base; in some 
varieties the upper edge of the dorsal patch and the lower half of 
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the termen, as well as the base of the cilia about the tornus, are 
touched with shining white, some steely grey scales appearing on 
the dark patch and before the apex of the wing. Exp . al. 13-21 mm. 
Hindtnimjs greyish fuscous ; cilia paler, with a shade-line running 
through them. Abdomen greyish fuscous, anal tuft and Legs 
inclining to ochreous ; hind tarsi faintly barred. 

Type S (99114); $ (99112); v»r. £ /'r. (99113) Mug. Whan. 
Hah. Teneiufe : Las Mercedes, 30. III. 1904 {Eaton), 19-29. V. 
1907 (IJ7#m.); La Laguna, ® Jlhamnas glandulosa, 19. V, excl. 
G 23. VI. 1907 (U r lsm.). Thirty specimens. 

The larva rolls the leaves of It ham nus glandulosa and is com¬ 
mon between La Laguna and Tegeste, and in the Mercedes 
Forest. It is an extremely variable species allied to signataua 
Dgl. 


68. (261) LASPEYRESIA Hb. 

= § (ritAPffOuniA Tr., Stgr-ltbl. (nee Hb.). 

134. (2168) Laspeyresia adenocarpi Ltgt. 

Grapholitha adenocarpi Rgt. Lull. Xoc. Ent. Fr. XL1V. (5 s. V : 
1875). p. Ixxiii no. 5 (1875) 1 : Ann. Xoc. Ent. Fr. XLV. (5 s. 
VI : 1876). 406 8 no. 4. PI. 6 * 4 (1876"); Stgr-Rbl. Cat. Lp. Pal. 
II. 121 no. 2168 (1901)1 

Hah. W(\ ASIA Haleb : Xhar Devesy, 1893 (Xat. Coll.: 
Leech). X. KPROPK-SW. France: l)ax, ® Adenocarpas 
j)arvifolins ] ~ 2 , San'othamnns scoparias 2 , excl. VI - IX"— X. Spain : 
cadiz: Chiclana, 25. II. 1901: Malaga: Malaga, 13. III. 1901: 
granada : (1 ranada, 5. V - 14. Yl. 1901 (117*7/*.). Canaries —- 
Tenerife: IV. 1884 (Leech). 

Two specimens were taken in Tenerife, in April 1884, by the 
late Mr. J. H. Leech, who gave them to me the following year. 
1 did not meet with this species. 

135. (2188) Laspeyresia neoatana Rbl. 

= * sal can a Rbl. (nec Xtgr.). 

Grapholitha (Phthorohlastis) ? *salcana Rbl. Ann. KK. Hofmus. 
IX. 17, 88 no. 155 (1894 )\ Grapholitha negatana Itbl. Ann. KK. 
Hofmus. XI. 121-2, 146 no. 171, PI. 3’ 8 (1896)": XXI, 43 

no. 199 (1906) 51 : Stgr-Rbl. Cat. Lp. Pal. II. 122 no. 2188 
(1901) \ 

Hah. Tenerife w : La Laguna. 16. III. 1902 (Eaton), 30. V - 
9. VI. 1907 (Wlmn,); Las Mercedes, 29. III. 1904 (Eaton); IY. 
1884 (Leech) 1 ; Gnimar, 6. IY. 1907 (Hlsm.); Puerto Orotava, 
14. IY. 1895 ( IJedemanny . 

Found flying somewhat plentifully, on one occasion only, about 
Adenocarpus foliolosus , above Guimar, in the direction of the 
Barranco del Rio, on April 6th; found again sparingly at La 
Laguna, at the end of May and the beginning of June. 

67* 
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69. (264) CYDIA Hb. 

= Cahpocapsa Ti\, Stgr-llbl. 

13G. (2257) C\ dia pomonella L. 

136-Hi (2257+a) pomonella L.-f pomonella L. 

Phalaena Tinea pomonella L. Syst. Nat. (ed. X). I. 538 no. 270 
(1758) l . Carpocapm pomonella Shu, (lodman’s Nil. Azores 106 
no. 27 (1870) *; Meyr. Pr. Lin. Soc. NSW. VL. 657. (18H1) 1 ; 
Slngrld. Cornell ITniv. Agv. Exp. Stn. Ent. Div. Hull. 142. 5 60, 
fig. 126 146 (1898)*. Cydia pomonella WJsm. Aim-Mag. NH. 
(7s.). VI. 455 no. 1181 (1900) . ('arpncapsa pomonella Stgr-llbl. 
Cat. Lp. Pal. II. 125 6 no. 2257 (1901)'. Cydia pomonella 
Frnld. Hull. US. Nat. Mus. 52. 471 no. 5296 (1902) 7 . 

Hah . ASIA w> . EUROPE AFRICA 4 ’°. Azores' 
Terceira: (Cod man) \ N S. AMERICA *“ 7 . AUSTRALIA \ 
NEW ZEALAND 7 . 

© Apples, and other fruits, Walnuts, etc*. 

156-J-b (2257«f b) pomonella L. 4- pltaminana Stgr. 

Carpocapsa pitta minana Stgr. Stett. Ent. Ztg. XX. 252 no. 56 
(1859) \ Carpocajisa pomonella L. -f pvt ami mum Stgr-Rbl. Oat. 
Lp. Pal. H. 126 no. 2257* (1901)“: Ltbl. Ann. KK. llofimis. 
XXI. 58, 44 no. 201 (1906) l . 

If ah. WO. ASIA". S. EUROPECanaries 3 Tenerife 3 : 
1905 ( White) \ 

I did not meet with this species: the typical form was recorded 
in 1870 as having been taken in the Azores. 

70. (261*1; EUCELIS Hb. 

157. (2197) Eucelis made pap. Wlstn. 

Ephippiphora rnaderae Wlstn. Ann-Mag. NIL (5 s.). I. 120 
(1858) 1 . Orapholita rnaderae Wkr. Cat. Lp. BM. XXX. 990 
(1864)'. (Srapholitha rnaderae Wl.sm. Tr. Ent. Soc. Loud. 1894. 
557, 540 no. 11 (1894) 3 ; ltbl. Ann. KK. liofmus. IX. 17, 
87 8 no. 154 (1894)»: XL 121, 146 no. 170. PI. 3*8 rf (1896) 1 : 
XXI. 44 no. 200 (1906) * ! : Stgr-Rbl. Cat. Lp. Pal. II. 122 no. 2197 
(1001) 7 : Eacelis rnaderae Wlsm. Ent. Mo. Mag. XXXIX. 214 
(1903) H . 

Type o (no. XV11I) Mus. Hr. 

flab. MadeirasM adeira 1 ’ 5 : The Mount (Wollaston) \ 
Monte, 1100 ft., 6. 111. 1902 (Eaton) ; Funchal ( Wollaston) \ J4. 
IV. 1904 (Eaton)- Carnal, 21. IV. 1904 (Eaton); V. 1886 
(Leech) \ Canaries 3 * 7 -~ Tenerife 3 ~ 7 : Santa Cruz, 10. I. 1907 
( Wlsm) ; Guimar, 4. Ill - 4. IV. 1907 ( Wlsrn.) ; Puerto Orotava, 
16-22. IT. 1895 (Hedenamn)\ 26. IV. 1907 (Wlm,); IV. 1884 
(Leechy; Realejo, 25. IV. 1895 (Hedemann) \ 

Taken at Santa Cruz, Orotava, and Guimar, in January, March» 
and April, but not common. 
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138. (2197*2) Euoelis marrubiana, sp. n. (Plate LII1. fig. 4.) 
=5s *hulmiana Rbl. (nee Z.). 

Poh/chrosint indmiana Itbl. Ann. KK, Hofmus. XXL 37,43 
no. 195 (1906) \ 

Antenna* 3 pale brownish grey. Palpi hoary grey, sprinkled 
with fuscous. Head and Thorax hoary grey, with some fuscous 
speckling; the latter with a slight, blackish-sprinkled, thoracic 
tuft posteriorly. Forendmjs greyish white, with pale olivaceous 
brownish suffusion, tending to indicate two transverse fasciae, 
one at one third, lxmnding the outer side of an obscurely speckled 
and shaded basal patch, the other, in the middle, accompanied 
on its outer side by small spots of fuscous and blackish scaling, 
the intermediate pale space contains a narrow’ fluctuate line 
parallel to the equally sinuate outer edge of the first fascia; 
beyond the middle of the wing some blackish scales are sparsely 
sprinkled below the middle, near the central fascia, and again in 
a patch between the upper angle of the cell and the apex, this 
patch containing three or four black dots: the termon is narrowly 
shaded with olixaeeous brownish, a narrow black line preceding 
the cilia ; along the costa, is a series of out xvardly oblique brow nish 
streaks, of \arying sizes, with more or less sprinkling of black 
scales, some short dark streaks also along the dorsum ; cilia greyish 
white, delicately sprinkled and shaded with brown ami black. 
Frp. al. Ho 13 mm. Hindn'inys brownish grey; cilia shining, 
paler, with a shade-line near their base. Abdomen hoary griseous. 
Leys hoary, the tarsi spotted above with fuscous. 

Type 5 (99051); (99052) Uni mar* Mus. Wlsm. 

Hah. S. France: Monte Carlo, l. VI. 1889(117, sw.) -S. Spain : 
Malaga: Malaga, 29. IV 2. V. 1901 (117am.). Canaries 1 — 
Tenerife 1 : 1905 ( White)' ; (1 uimar, 4 25. 1 1J. 1907, ® Marruhinni 
vulyare, 14. Ill, excl. 21 24. III. 1907 (Wlsm,). Nineteen 
specimens. 

Taken, and bred; very common on the top of the hill west of 
0uimar. The larva fwds on the seeds of Marrubinm, the empty 
pupa-eases protruding conspicuously from the dry seed-vessels of 
the previous year. 

This is the species which stands in Mr. Whites collection, 
named by Prof. Rebel, “ Poh/ehrosis / indmiana Z.” In ap¬ 
pearance it is undoubtedly extremely similar to Pohfchrosis par - 
reclana Z., next to which Reliel (Stgr-Rbl, Cat. Lp. Pal. 11. 109), 
following Zeller, places indimana. The true mdusiana Z. is 
however quite unlike marrubiana and pometana . Anyone 
seeing the type of indusiana would at once place it next 
to statioeana Mill., from which indeed I am quite unable to 
separate it, and there is no doubt that Milli&re’s name must fall 
as a synonym. 



[Nov. 26, 


1008 LORD WALSINGHAM ON THE 

The following correction should be made in the European Lists :— 

(1957) PoLYCHBOSlS IKDUSIAEA Z. 
n. *yn.~tttaticeana Mill. 

Sericoris indmiana Z. Isis 1847. 667 no. 274 1 . Fmthina indusiana H8. SB. 
Schm. Eur. IV. 232-3 no. 292 (1851), PJ. 50*353 (1840) 2 . Siberia staticeana 
Mill. Ic. Chen-Lp. II. 430-2. PI. 05 - 9-14 (1808) 3 . PolyehroM stntieeana Stgr- 
Kbl. Cat. Lp. Pal. II. 109 no. 1967 (1901) 4 . Polj/chrosis indusiana Stgr-Kbl. Cat. 
Lp. Pal. 11. 109 no. 1969 (1901) 6 . 

Hab. S. EUROPE M — Sicily : Catania, 3. VII. 1844 {Zeller) Feance 3 * 4 : 
0 Static? cordata 3 . 


VII. TINEIDAE. 

71. (435) STIGMELLA Schrank. 

n . syn . = Nepticula Hdn., Z. Mickosetja (Stph.) Kby. (noc 
Stph-Wstwd.). 

Type 1. Phalaena Tinea anomahlla Goeze (Schrank 1802). 

Stigmella Schrank Fn. Hoica II. (2). 169 (1802). 

1 (Type) anomahlla Goeze [ = rosella Schrank Fn. Hoica II. (2). 
139 no. 1890 (1802)]. 

When describing the genus Stigmella , Schrank inadvertently 
omitted to give the cross-reference to his type, which should 
have read thus :— 

“ Hieher geliort: 

1. Stigmella rosella. 

Tinea rosella meiner Fauna n. 1890.” 

It is however obvious that his remark “ Ich ineyne, dass die 
mir nicht hinlanglich bekannte Motte, welche <lie Rosenblattor 
gangweise minirt, hieher gehdre ”, refers to rosella Schrank 
(Rosenblatt G. 1890), having its “ Wohnort : uirter der Oberhaut 
der Rosenblatter, welche die Raupe gangweise minirt.” 

Schrank regarded his species as identical with that figured by 
Degeer (I. PI. 31 *13-21), to which the name anomalella was 
given by Goeze, and Tutt [NH. Hr. Lp. 1. 206 (1899)] confirms 
Schrank's identification. It is therefore evident that Stigmella 
Schrank is the oldest geneonym for species hitherto placed in 
Nepticula . 

Type 2. Tinea aurella F. (Tutt 1899). 

Nepticula Hdn. Ber. Vers. Naturf. Mainz 1843. 208; Z. Lin. 
Ent. III. 249, 301- 3 (184$); Tutt NH. Br. Lp. I. 184-5 (1899); 
Stgr-Rbl., etc. 

Type 3. Nepticula microtheriella Stn. (Kby. 1897). 

*Micuosetia (Stph.) Kby., Lloyd's NH., HB. Lp. V. 313-4. 
PL 108 f 8 (1897). 

Kirby adopts Microsetia Stph., sinking Nepticula Z. as a 
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synonym, overlooking that Westwood [Syn. Gen. Br. Ins. 112 
(1840)1 had cited as the type of Microsetia Stph., stipella (Hb. 
20* 138) Stph. Ill. IY. 265, Wd. 1347 (=Wstwd. II. 212 no. 5. 
PI. 112 * 34) — apparently an Apkelosetia : but in any case micro 
theriella Stn. cannot be the type of Microsetia Stph. 

139. (4303*1) Ktigmella rubicurrens, sp. n. 

Antennae steel-grey; eve-caps steely yellowish. Head black 
above. Thorax bronzy greyish. Fore winy 8 pale greenish bronzy 
greyish, a broad eopj>er patch preceding the paler shining grey 
cilia. Exp. al. 4 mm. Himlwings and cilia steely grey. 
A hdomen fuscous. Leys steely grey. 

Type 2 (14160) Mus. Wlsm. 

if ah. Tenerife: La Jjaguna, ® Kuhns, 8. Ill, excl. 26. 111. 
1904 (Eaton), Unique. 

This differs from fetcheri Tutt in the distinctly copper, not 
purplish, patch at the apex. 

Mr. Eaton bred a single specimen from a larva found mining a 
bramble leaf in the barranco below La Laguna, at about 1700 
1600 ft., on March 8th. Mines, obviously narrower than those of 
aurella F., occurred on Bramble at Puerto Orutava, but I failed to 
breed the species. This is probably the same as the larva found by 
von Hedenmnn at Orotava, mining Bramble, in April 1895, and 
recorded by Rebel as Xepticula sp. [Ann. KK. Hofmus. XL 143, 
147 no. 220 (1890): XXL 44 no. 245 (1906)]. A single specimen 
(99173), taken at Puerto Orotava, 14. Y. 1907 (117s//?.), is pos¬ 
sibly a worn example of this species, but it shows only a slight 
coppery tint, instead of the distinct, copper pitch of the bred 
specimen. 


140. (4333) Stigmella aurella F. 

Tinea aurella F. Svst. Ent. 606 no. 05 (1775) ! . Xepticula 
aurella Tutt NH. Br. Lp. 1. 228 33 (1899) 2 ; Stgr-Rbl. Cat. Lp. 
Pal. II. 223 no. 4333 (1901) \ 

Hah. EUROPE 1 ’ 1 : Ruins fruticorns N. AFRICA 2 ’ 3 - 
Morocco : Tangier, 10.1Y. 1902 ( Wlsm,), Canaries- -Tenerife : 
Guimar, 1. Ill - 14. IY. 1907 (llftm.); La Laguna, 7-8. III. 
1904 (Eaton) ; Yilla Orotava, ® Rubus fruticosus , 19. II, excl. 
17 30. III. 1907 (JfTs?/*.). 

First received from Mr. Eaton, who met with it at La Laguna; 
I took it at Guimar, and bred it from Rubus fruticosus at Yilla 
Orotava, where the larvae were abundunt. 

141. (4368*1) Stigmella staticis, sp. n. 

Antennae blackish; eye-caps pale ochraceous. Head rust- 
brown. Thorax and Forewings black, minutely irrorated with 
pale leaden grey; cilia pale leaden grey, with black speckling. 
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Exp. al . 3-4*25 mm. Hindwings and cilia pale leaden grey. 

Abdomen grey. Legs pale grey. 

Type £ (99201); d (99202) Mus. Wlsm. 

Hah. Tenerife: Puerto Orotava, © Statice peclinata , 4. V, 
excl. 29. V - 21. Yl. 1907; La Laguna, 20. Y. 1907. Thirteen 
specimens. 

Perhaps most nearly allied to heliant/w media 31K., but the head 
is oehreous, and there is no pale fascia, in either sox: the 
antennae are long, and there is no dark dividing lino in the 
cilia. 

Bred from larvae mining tin* loaves of Statice peclinata: the 
green larva, niakiug small, tortuous, mines in the little leaves, is 
fairly abundant, but very inconspicuous; the cocoon is whitish. 
The mines were collected at Puerto Orotava; a single specimen 
taken on a table in the hotel at La Laguna probably escaped from 
my bottles. 


142. (4368*2) Httgmella sanotaecrucis, sp. n. 

Antennae greyish fuscous, paler beneath ; eye caps dull ferru¬ 
ginous, speckled with fuscous. Head dull ferruginous. Thorax 
greyish fuscous. Forewings pale cinereous, profusely speckled 
with greyish fuscous, almost entirely obliterating the paler ground¬ 
colour, which is confined to the bases of the rather coarse scales, 
but shows more clearly where the scaleN become lengthened, as in 
the cilia. Exp. al. 4*5 5 mm. Hind wings and cilia very pale 
greyish. Abdomen greyish fuscous. Legs pale cinereous. 

Type d (99214) Mus. Wlsm. 

Hah. Tenerife: Santa, Cruz, 15 17. 1. 1907. Six specimens, 

I found this species at Santa Oruz, only among plants of 
Lavandula abrotanoidcs , on which I noticed mines that ap}reared 
to differ from those of Perittia lavandulae Wlsm. (ante, p. 971 
no. 83): they were more slender, and more tortuous, and probably 
belonged to a Sligmella. 


143. (4378*1) Stigmella micuomektae, sp. n. 

Antennas grey; eye-caps silveiy white. Head yellowish. 
Forewings steely white, profusely sprinkled with coarse dark 
grey, or fuscous, scales; a straight silvery white transverse fascia, 
at two-thirds from the base, is sometimes slightly interrupted by 
a few of the dark scales; cilia steely whitish, with a slight 
sprinkling at their base. Exp . al. 3*5-4 mm. Uindwings and 
cilia pale steely grey. A bdomen grey. Legs greyish. 

Type £ (99220); d (99221) Mus. Wlsm. 

Hah. Tenerife: Guimar, 14. Ill - 12. IV, © Mieromeria varia, 
25. II, excl. 1-9. IV, 1907. Twenty .two specimens. 

The larva feeds on Mieromeria varia , and I think also on 
Mieromeria origamfolia , making small tortuous mines. It is 
decidedly common. 
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144. (441 (VI) Htiomella juiiae, Kp. n. (Plate LIII. iig. 7.) 

Antennae yellowish, delicately annulate with black ; eye-caps 
whitish. Head bright yellow. Thorns black. Forewings white, 
with a broad black central fascia, through which the ground colour 
is visible only in small specks; a black basal patch, angulated 
outward in the middle, leaving only a narrow, curved, or angulated, 
w hite fascia between it and the median band, and a black patch 
occupying tin* whole apex and tennen, tin* ground-colour showing 
before it in a narrow, while, rather oblique, bar, sometimes divided 
into two nearly opposite spots; this patch also shows some pale 
speckling; cilia whitish at the apex and tennen, with a line of 
black scales running through them ; greyish on the dorsum. 
F.r/t. al. 4*5-5*5 mm. Hind wings and cilia pale grey. Leg* black, 
with white speckling. 

Type ? (DIM ID); A (99121) Mils. Wlsm. 

If ah. Tenerife: Santa (Yu/, 0 Euphorbia reyis-jnhae, 4. 11, 
excl. H 17. III. 1907; (limner, 9. Ill 10. J V, 0 Euphorbia 
regie jabae. 9. III. excl. 11 15. V. 1907. Eight specimens. 

The lana makes narrow, tortuous, mines in the leaves of 
Eap/an'hia rrgts jnfxn\ and is not uncommon near Santa Cruz, 
and near (luimar, in February and March ; like that, of enphor- 
bielta. Stn., it is pale yellowish. The species is nearly allied to 
the South European enphorbieUa Stn.. but differs in the wdiite, 
not creaniN, ground-colour being much more obscured by black 
scaling. 

145. (4419*2) Stkimella nigrifastiata. sp. n. 

A ntennae greyish : eye-caps wdiite. Head greyish, with some 
wdiite sprinkling. Thorax fuscous. Forewings white, w r ith a 
smoky, ill-defined, basal patch, extending to one third and speckled 
with black ; a straight, rather narrower, median fascia, also 
thickly black-speckled, and an apical patch of the same colour 
including the cilia, except at t heir pale greyish outer (aids. Exp. 
al. 4 mm. Hindwings and cilia pale greyish. Abdomen fuscous. 
Leys whitish, spotted with fuscous. 

Type rf (99242) Mus. Wlsm. 

I Jab. Tenerife: Santa Cruz, 14. IJ. 1907. Two specimens, 
in excellent condition. 

Much smaller and more faseiated than jabae, but not unlike it 
in colour. 


140. (4418*1) Stigmella riuicitlosa, sp. n. 

Antennae pale fawn; eye-caps fawn-whitish. Head fawn- 
whitisli, inclining to yellowish. Thorax fawn-whitish. Fore wings 
fawn-whitish, profusely speckled with fawn-brown, this colour 
confined to the tips of the scales; cilia fawn-whitish, with very 
slight speckling. Exp. al . 4 4*5 mm. Hindwings very pale 
greyish; cilia fawn-whitish. Abdomen brownish grey. Legs 
fawn-whitish. 

Type 2 (99255); 6 (99257) Mus. Wlsm. 
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Hob .. Tenerife : Santa Cruz, 8-14. II. 1907 ; Guimar, © Lotus 
sessilifolins, 6. Ill, excl. 6-8. IY. 1907. Eighteen specimens. 

An inconspicuous species belonging to the group of cisiivora 
Peyr. The larva occurs at Santa Cruz, and Guimar, mining the 
minute leaflets of Lotus sessilifalius. Although very minute and 
inconspicuous, it is easily disturbed among its food-plant, and is 
not difficult to breed, if the obviously-mined leaves are collected 
without regard to the presence or absence of the larvae. 

72 (431) BUCCULATR1X Z. 

147. (4246) Bucoulatrix ohrysantukmella libl. 

Bucoulatrix chrysanthemella Ebl. Ann. KT\. Hofmus. XI. 142, 
147 no. 219 (1896) 1 : XXI. 44 no. 244 (1906)-: Stgr-Rbl. Cat. 
Lp. Pal. II. 219 no. 4246 (1901) \ 

llab . Tenerife 1 * 1 : Guimar, 28. II. 1907, © Chrysanthemum 
frntescens , 27. II, excl. 7. Ill - 7. IV. 1907 (Wfsm.); Puerto 
Orotava 1 , 23. 1Y 10. Y. 1907 (JfTaw.), © Chrysanthemum 
frutescens , excl. 25-28. IY. 1895 (lfedemann)\ 

Common on Chrysanthemum frntescens , at Santa Cruz and 
Guimar; I bred it from larvae and cocoons found on this plant. 

148. (4246*1) Bucoulatrix canariensis, sp. n. 

(Plate LIII. fig. 10.) 

Antennae dirty whitish, transversely barred above with greyish 
fuscous. Head greyish fuscous, hoary whitish at the sides. 
Thorax whitish, thickly sprinkled with fuscous. Forewings 
whitish, profusely sprinkled with greyish fuscous, and with some 
blackish scaling ; the pale ground-colour is chiefly apparent in a 
streak, commencing at the base below the costa and extending 
to the end of the cell, ill-defined, but somewhat dilated about its 
middle, where there is a small black dot at its upper, and another 
at its lower edge, some black scaling running along the fold 
between this and the base ; there is also a sprinkling of black 
soales around the end of the cell, and a double line of the same 
in the terminal cilia ; dorsal cilia pale cinereous. Exp. aL 
7-8 mm. Hindwings shining, pale stone-grey ; cilia pale 
brownish cinereous. Abdomen shining, pale cinereous. Legs 
pale brownish cinereous, w r ith faintly spotted tarsi. 

Type 6 (99276); $ (99279) Mus. Wlsm. 

Hah. Tenerife : Santa Cruz, 11-16, II. 1907; Guimar, 28,11 - 
13. III. 1907 ; La Laguna, 9. VI. 1907. Sixteen specimens. 

This species occurs at Santa Cruz, Guimar, and La Laguna r 
and probably everywhere where Artemisia canariensis is found ; 
I did not actually breed it, but I found one or more larvae, and 
saw empty cocoons upon the plant. I have so far been unable to 
identify it with any known European species: it is an obscure 
insect, with no clearly defined markings— my specimens are in 
very good condition. 
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149. (4256*1) Bucculatrix fiiagnalella. sp. n. 

(Plate L! 11. fig. 9.) 

Antennae cinereous, faintly barred with fuscous. Head aiul 
Thora.r whitish, the former with a strong admixture of dark rust- 
brown scales, especially on the middle of the crown ; face and 
eye-caps white beneath. Foreirinys white, thickly besprinkled 
with fuscous and fawn-brown scaling; a blackish blotch, on the 
middle of tin* dorsum, is produced outward at its upper edge, and 
diluted in the direction of the apex, meeting, beyond the end of 
the cell, a, corresponding shade bent downward from the middle 
of the costa, along which it can bo traced narrowly to the base ; 
the white ground-colour is always more clearly exhibited alongside 
of the darker shades and patches ; uphill cilia white, sprinkled 
with black scales, dorsal cilia greyish. Exp. al. 7-8 mm. 
Hindwinys shining, pale grey; cilia brownish grey. Abdomen 
grey. Leyx brownish grey. 

Type r? (99292); $ (99293) Mus. Wlsm. 

JIab. Tenerife : Guimur, 23 30. JII. 1907, © Phaynalon 
saxatiU , 27. II, excl. 24. ill 12. IV. 1907. Twenty-two 
specimens, nineteen bred. 

Nearest to fatiyatella Ildn.. hut the costal shade is less pro¬ 
nounced, and more limited to the costa, tending to spread, not 
toward the dorsum, but rather toward the tornus. The larva is 
common at- Guimur on Phaynalon sa.ratile. 


73. (431 V EREUNETIS Meyr. 

Ereuxktis Meyr. Pr. Lin. Hoc. NSW. A". 258 (1880): Tr. NZ. 
Inst. XX. 92 (1888): Pr. Lin. Hoc. NSW. (2 s.). VII. 480, 562-3 
(1893). 

150. (4275*1) Erel xetis ttxdosa, sp. n. 

Antennae dark brown. Palpi slender, drooping; brownish. 
Head white, a brownish hand above between the eves. Thorax 
white ; tegulae streaked with brown. Forewings dark chocolate- 
brown, with a broad white band along the dorsum, extending 
from base to apex, but almost interrupted at the tomus by over¬ 
flow* of the dark brown slightly overlapping the end of the fold ; 
there is also a slight overlap at one-third from the base, while the 
white band projects a little across the fold at two-thirds: apex 
white, with a few brown scales; cilia white, with some greyish 
tinge about the tornus. Exp. al . 13 mm. Hindwings shining, 
pale steely grey; cilia brownish grey. Abdomen steely grey; 
flattened at the base, with long projecting ovipositor. Leys 
yellowish white ; hind tibiae with long hairs above. 

Type £ (99174) Mus. Wlsm. 

Hab. Tenerife: Puerto Orotava, 2. V. 1907. Unique. 

Allied to seniinivora Wlsm. [Inch Mus. Notes IY. 107. PI. 7 * 
2*-* (1899)], which differs in its brown face and pale antennae. 
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74. (470) OENOPHILA Stph. 

=t Oi nopuila Stph., Stgr-Rbl. 

151. (4621) Oenophila v-flava Uw. 

Gracillaria v-fiava Hw. Lp. Br. 530 no. 14 (1828) \ Oinophila 
flara Stn. Aiin-Mag. Nil. (3 s.). 111. 214 no. 24 (1859) Oeno- 
phila v-flarum Wlsm. Tr. Jfint. Soc*. Loud. 1894. 537, 542 no. 24 
(1894) \ Oinophila vflarmn Itbl. Ann. KK. Hofimis. XI. 125, 
146 no. 183 (1896) 4 : XXL 44 no. 254 (1906) ': Stgr-Rbl. Cat. 
Lp. Pal. II. 240 no. 4621 (1901) \ 

if ah. EUROPE 1 '' 1, ": © on fungus in collars, on corks. 
Madeiras 1 ’* 1, “— Madeira a ~ l * u : {Wollaston )"; Funchal, 27. 1\ T . 
1904 {Eaton). Canaries l ~*’ Tenerife : Tacaronte, 18 28. II. 
1907 (W/sw.): La Laguna, 1800 ft., 22. 11. 1904 {Eaton). 2100- 
500 ft., 17. III. 1902 {Eaton), 30. V. 1907 (H7,sw.); (Suimar, 
6. III. 1907 (W7*w.), 23.111.1904 {Eaton), 14.1V. 1907 {Whm.)i 
Puerto Orotava *, 13. III. 1904 (Eaton), 23 30. IV. 1895 (J/ede- 
mann) 4 , 24. IV - 2. V. 1907 (H7#w.). 

Haworth’s idionyni “ r-flara ” lias boon changed to u v-flarum” 
despite its acceptance, with explanation of derivation, by the 
Entomological Societies of Oxford and Cambridge |Aee. List Br. 
Lp. 90 (1858)], and Stephens’ genus is still written “ Oinophila” 
although corrected to u OemvphiUi by the same Societies (L c.). 
Smith (Smaller Lut-Eng. Diet. 596) writes of the letter V : 
“ V, hided, n. or (litem, unhand.) f.” Haworth's idionym is 
therefore correctly formed, and the alteration unnecessary. 

152. (4621*1) Oenopiiila nksiotes, sp. n. 

(Plate .LIU. fig. 11.) 

Antennae pale olivaceous brownish, with a bronzy sheen above; 
pale yellowish beneath. Palpi short, divergent; pale oelireous, 
a brownish shade on the outer side of the terminal joint. Head 
oelireous, with a raised rust-brown crest between the antennae ; 
face shining, pale yellowish oelireous. Tfloras oelireous. Fore- 
whiys dark olivaceous brown, with two shining, pale oelireous, 
transverse fasciae; the first, at one-third from the base, angulated 
outward at the middle, the angle produced outward along the 
cell, forming a continuous bar reaching to the middle of the 
outer fascia, at three-fourths from the base, which is inverted 
obliquely from costa- to dorsum ; this median bar is continued, in 
a diffused and rather obscure band, from the inner side of the 
first fascia to the base, leaving the dark ground-colour broader 
above it, and narrower below* it along the margins—it is also 
continued beyond the outer fascia, with slight interruption, along 
the termen and through the cilia around the apex ; cilia smoky 
brownish grey; underside strongly iridescent, with scattered 
metallic scales on a bronzy fuscous ground. Exp. al, 8-*9 mm, 
IFmdwinge bronzy brownish, with a few iridescent metallic scales 
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about the apex ; cilia brownish grey. Abdomen greyish fuscous, 
richly sprinkled with iridescent metallic scales. Legs brownish 
grey, the tarsi faintly spotted with pale ochreous. 

Tt/pe d (9917b); J (99177) Mus. Wlsm. 

J/ab. Tenerife : La Laguna, 23. V. 1907. Twenty-four 
specimens. 

A single 1 specimen of this species would certainly be regarded 
jus a variety of v-flava llw., but the evidence pointing to the 
contrary is so strong that it must at least command attention. 
Should it in future be decided, by someone more fully acquainted 
with the larval history of both forms, that they are not con¬ 
sistently different and separable, the name vestates will sink as a 
varietal synonym. In general appearance the new species is 
rather more slender and elongate—the forewings longer in pro¬ 
portion to their width. In markings it. differs in the invariable 
presence of a connecting bar along tilt* coll, between the two pale 
transverse fasciae: this arises from the ungulate outer edge of 
the first fascia, and is also more or less traceable on the basal side 
of the fascia, whore it is sometimes quite as conspicuous as 
beumd it. In r-flara, the angle of the >-shaped fascia is often 
produced outward, and is occasionally traceable jus far as the 
second, or outer, fascia, but among nil the European and British 
specimens that L have seen there have been none in which the 
central pale longitudinal bar is produced inward to the bjise of 
the wing. 1 brought home 28 specimens of r-flara , from various 
localities in Tenerife, and have 5 received from Mr. Eaton : 
1 have also 5 specimens from Madeira. None of these possess 
the diameters of nesioles, although many of them were selected 
from a larger number of captures on account of some tendency to 
variation : they cannot be separated from European specimens of 
v-jiara. Of nestates 1 have 24 specimens, all taken in one spot, 
about ten yards square, in brushwood under ji dump of fir-trees, 
north of the road between La JjHguna and Taoaronte, about two 
or three miles from the former. In that sj>ot they were Hying 
in hundreds: l netted twenty at a time, and could easily ha\e 
taken a thousand, or more, had 1 wished to do so. A search for 
larvae proved that they must have been feeding between Ijiyeis 
of dead leaves on the ground : there were signs of w eb and fmss. 
and the moths were dislodged in plenty as the leaves were turned 
over, but I was somewhat hurried and did not actually find any 
larvae. The typical r-fluva did not occur among them, nor could 
I find it anywhere near the spot. 


75. (433) OPOGONA Z. 

153. (4277) Opogona panchalcella Stgr. 

Opogona panchalcella Stgr. Berl. Ent. Zts. XIV. 325 no. 110 
(1870) 1 ; Chr. Hor. Hoc. Ent. Ross. XII. 230 (1876) a ; Stgr. 
Hor. Soc. Ent. Itoss. XV. 419 (1880) 3 : Stgr-Rbl. Cat. Lp. Pal. 
IL220,no. 4277 (1901) 4 . 
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Fab. SE. EUROPE w —R ussia w : astraoiian : Sarepta 1 ' 3 ~ 4 , 
3. YII. 1867 (Christoph); daghestan: Derbent 3 ” 8 , 2. Y1I. 1870 
( Christoph ). WC. ASIA *" 4 — Transcaucasia a * 1 : Kasumkent 2 ' 3 ; 
Lenkoran 3 — Lydia 3 ~ 4 : Smyrna a . N. AFRICA — Algeria : 
Hammam^es-Salahin, 3-15. JY. 1904 (Wltmi.); Biskra, 8-21. 1Y. 
1903 ( Wlsm .); B6ne, 30. JY. 1896 (Eaton); Lo Turf, 2. YII. 
1896 (Eaton). Canaries —Tenerife: Santa Cruz, 2. I. 1907 
(IfTsm.). 

A single specimen of Opogona panchaleella was taken at Santa 
Cruz, 2. I. 1907, flying at dusk near a field in which Sorghum, 
or maize, had probably been grown : I am also able to record this 
species from Algeria. 

76. (449) SETOMORPHA Z. 
s -*LrxDEHA Rbl. (nee Blanch.). 

154. (4494) Setomorpiia ixsectella F. 

n. syn. = rutella Z. 3 ? ; = rupicella Z. ; = operosella Z. $ ; 

inamoenella Z. 3 ; == mderella Z. 3 ; = m tilthnactMla Climb. 
3 ; = dry as Btlr. <? ; = corticinella Snln. 3 $ ; = (*bogota- 
tella Alphk. 5 —nee Wkr.) ; = discipunclella Rbl. 3 9 • 

Tinea insectella F. Ent. Syst. III. (2). 303 no. 72 (1794) 1 : Sppl. 
Ent. Syst. 489 no. 47 (1798) 3 . Setomorpiia rutella Z. Lp-Micr. 
Cafir. 94-5 (1852) 1 : Hndl. Kngl. Vet-Ak. 1852 . 94-5 (1854)'. 
Setomorpha rupicella Z. Lp-Micr. Caffr. 95-6 (1852)*: Hndl. 
Kngl. Vet-Ak. 1852 . 95 6 (1854)*. Setomorpha rutella Wkr. 
Cat. Lp. BM. XXIX. 708 (1864)"; Z. YH. Z-B. Ges. Wien 
XXIII: 1873 . 223 (1873) \ Setomorpha rupicella Z. YII. Z-B. 
Ges. Wien XXI11: 1873 . 223 (1873) 7 . Setomorpha operosella Z. 
V H. Z-B. Ges. Wien XXIII: 1873 . 223 4 (1873) w . Setomorpha 
inamoenella Z. YH. Z-B., Ges. Wien XXIII: 1873 . 224-5 
(J873) n . Setomorpha mderella Z. VII. Z-B. Ges. Wien XXIII: 
1873 . 225 (1873) 10 . Setomorpha rutella Z. Hor. Hoc. Ent. Ross, 
xril. 206 (1877) u . Gelechia mnltimacultlla Chmb. Bull. US. 
G< r. Surv. IY. 89 90,145 (1878) ] \ Setomorpha operosella Chmb. 
Bull. US. GG. Surv. IY. 162 (1878) Ja . Setomorpha inamoenella 
Chinb. Bull. US. GG. Surv. IV. 162 (1878) u . Setomorpha 
mderella Chmb. Bull. US. GG. Surv. IY. 162 (1878) 15 . Seto¬ 
morpha rutella Wlsm. Tr. Ent. Soc. Bond. 1881 . 274,287 (1881) l0 . 

< 1 hr es totes dryas Btlr. Ann-Mag. NH. (5 s.). VII. 401 no. 39 
(1881) 17 . Gelechia multimaculella Hgn. Pap. IY. 99 (1884) l \ 
Setomorpha corticinella Snln. Tijd. Ent. XXVIII. 24 5 no. 10. 
PI. 2* 12<f-15$ (1885 ) u \ Setomorpha rateJla Snln. Tijd. Ent. 
XXYI1I. 24 (1885) 20 . Setomorpha Hogotatella Alphk. M6m. 
Lp. Y. 231 no. 55 (1889) al . Setomorpha rutella Wlsm. Tr. Ent. 
Soc. Lond. 1891 . 81-2. PL 7 * 73 $ (1891) 33 ; Cotes Ind. Mus. 
Notes II. 9-10 (1891) ^ Setomorpha operosella Riley, Smith’s 
List Lp. Bor-Am. 96 no, 5134 (1891) 24 . Setomorpha mammilla 
Riley, Smith’s List Lp. Bor-Am. 96 no. 5135 ( 1891 ) a \ Seto* 
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morpka r it derelict Ililey, Smith's List Lp. Bor-Am. 96 no. 5136 
(1891) 2fl . Gdcchkt multimaculella Riley, Smith’s List Lp. Bor- 
Am. 96 no. 5414 (1891) 27 . Setomorpha rupiceUa Wlsm. Pr. Z. 
Soc. Loud. 1891. 511, 544 no. 48 (1892) Setomorpha disci - 
p uncle Ua Rbl. Ann. KK. llofmus. VII, 267-8, 283 no. 46. PI. 17 * 
16 $ (1892) “'. *L\nd#ra *hoqotatella Rbl. Ann. KK. llofmus. 
VIL. 267, 268, 283 no. 47 (1892) Setomorpha operosella Rbl. 
Ann. KK. llofmus. VIL 268 (1892) n . Setomorpha rutella Rbl. 
Ann. KK. llofmus. VII, 268 (1892) ,B . Setomorpha corticinella 
Rbl. Ann. KK. llofmus. VIL 268 (1892) u . Setomorpha rutella 
Cotes Inch Mus. Notes 11. 164 no. 152 (1893) 3 \ Selomorplut 
discipunctdla Rbl. Ann. KK. llofmus. IX. 17 no. 159 (1894) 3 \ 
* Lindsra *bogotatella Rbl. Ann. KK. llofmus. IX. 17 no. 160 
(1894) ,rt . Setomorpha *hogotateUa White, llti. & Moths Teneriffe 
95 no. 19 (1894) 37 . Setomorpha discipu nriella Rbl. Ann. KK. 
llofmus. XI. 122 3, 146 no. 175 (1890) H . Setomorpha rutella 
Rbl. Ann. KK. llofmus. Xi. 123 (1896) J, \ * Lin dera * hog date l la 
Rbl. Ann. KK. llofmus. XI. 146 no. 176 (1896) w . Setomorpha 
rupiceUa Wlsm. Pr. Z. Soc. Lond. 1897. 168 no. 281 (1897) 
Setomorpha discipunctdla Rbl. Ann. KK. llofmus. XIII. 377, 
381 no. 189 (1899 ) u . * Lindera *hogotateUa Rbl. Ann. KK. 
llofmus. X1T1. 381 no. 190 (1899) 4I . Setomorpha discipnnctella 
Stgr-Rbl. Cat. Lp. Pal. II. 233 no. 4494 (1901) u . PhUdla (?) 
multimacaldla Busck Jr. N-Y. Ent. Soc. X. 97 (1902)*'; Dyar 
Bull. US. Nat. Mils. 52. 492 no. 5509 (1902) 41 . Setomorpha 
■ojwrosdla Dyar Bull. VS. Nat. Mus. 52. 575 no. 6549 (1902 ) 17 . 
Setomorpha inamoenella Dyar Bull. VS. Nat. Mus. 52. 575 
no. 6550 (1902) l \ Setomorpha ruder ell a Dyar Bull. VS. Nat. 
Mus. 52. 575 no. 6551 (1902)* 9 . Setomorpha rutella (Vie Niec.J 
Ind. Mus. Notes Y. 201 2 (1903) 10 ; Dietz Tr. Am. Ent. Soe. 
XXXI. 14-15 (1905) ’*. Semiota operosella Dietz Tr. Am. Ent. 
Soc. XXXI. 18 19, 91 (1905) u . Semiota inamoenella Dietz Tr. 
Am. Ent. Soc. XXXI. 18, 19, 91. PI. 6 • 4 S (1905) * *liudera 
*bogotaMla Rbl. Ann. KK. llofmus. XXI. 24 no. 7 (1906) u . 
Setomorpha discipunctdla Rbl. Ann. KK. llofmus. XXI. 24, 40, 
44 no. 246 (1906) Setomorpha operosella Busck Pr. US. Nat. 
Mus. XXX. 734 5 fig. 9 d 10 $ (1906) M . Setomorpha rupiceUa 
Wlsm. Fn. Haw. 1. 726 (1907) Setomorpha discipuntella 
Wlsm. Fn. Haw. I. 726 (1907)*\ Setomorpha dr gas Wlsm. Fn. 
Haw. I. 726 no! 434 (1907) Setomorpha rutella Wlsm. Fn. 
Haw. I. 754 no. 434 (1907) 

Hah, HAWAII A 17 ’ *' — Oahu : Honolulu ,7 > 50 — Hawaii : 
Kaawaloa, Kona 1500 ft., VI” N. AMERICA (United 

States)*** 10 ’ w ~ l3 » Um7 > 11 * ***, m-*. 3a _ Texas 8 * u '’ 

** Mass.”) : bosque co. 12 : Waco ls —K ansas ia . C. AMERICA 
—Mexico: guerrero: Araula, 6000 ft., VIII (if. //. Smith)— 
Guatemala: Balheu (Yera Paz, Champion); San Oeronimo 
(Champion) —Costa Rica : Irazu, 6-7000 ft. {Rodgers), S. AME¬ 
RICA 411 ‘"—Brazil 41 * 87 : Pari, X-XII“—Colombia : Bogoti 
{Nolcktn). WEST INDIES *■ T ’ 28 ’ 41 ’ 57 —Cuba 7 > 28 > 41 : Ha- 
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vannah 1,5W * "—Jamaica: Moneague, 5.L 1905( Wlsm.); Runaway 
Bay, 23. IL 1905 ( Wlsm. .). Canaries“ l - *•-*• 3WJ ' 40 '■ 511 -“— 

Tenerife 81 ■ 2 ^ 0 ’ 40 - 42 * 1 - ^: Santa Cruz, XII. 1897 (11 hit z) u , 
8 31. 1. 1907 (Wlsm.); Guimar, 6. Ill- 18, IV. 1907 (Wlsm.); 
Puerto Orotava, 1896 (Douglas-Crompton), 11. JII. 1904 (Eaton), 
12. IV. 1895 (Ifedsmann); Agua Manna, 30. VJI. 1889 
(Simony)*'. AFRICA ^ 41 : in Inseetis (Bose) ^ 

— Sierra Leone: © in moss, excl. 24. ViJl 13. IX. 1895 ( Clements) 
— Gold Coast : Accra (Carter) ~ Congo : Kasongo*, ©“in mus¬ 
cular fibre, on skull of Hippopotamus collected by J)r. Todd,” 
excl. 18. IX. 1905 (Eewstead) — Caffrarla 11 : Limpopo- 
Giuiep ’• ll . ASIA ,fl ’ 40 - India ^ "• : Calcutta 3i - ,0 , 

Aliwal i0 , © in blanketing, excl. 20’ 29. XII —Ceylon: © “ bred 
from motlis received from Ceylon,” excl. 15. IX. 1899 (Barrows) 
— Assam : Margherita, 1889 (Doherty) —Celebes ut ' ,u : Saleijer 1 ’; 
Makassar 111 ; Maros 10 . AUSTIIA LLA— Queensland : Toowong, 
1896 (Dodd). 

Types <3 $ : rutella 7*. 3 ? (Mus. Stockholm; $> Mus. Wlsm.); 
rupicella Z. 3 (Mus. Wlsm.) ; operosella Z. J , Inamoenella Z. 3, 
ruderella Z. 3 , and ?nnltimacalella Climb. 3 (Mus. Cambi -Mass.); 
dryas Btlr. 5 (Mus. Hr.). 

A careful comparison of the type of rutella Z., with all the 
specimens of Seta tnor pita iri my possession, shows that in the 3 3 
no difference can ho detected sufficient to separate the five supposed 
species described from Cafiraria, Cuba, the United States, Celebes, 
and Tenerife respectively. 

Rusck [Pr. U-S. Nat. Mus. XXX. 734 5 (1906)J has published 
the synonymy of the North American form, and this must now lx* 
combined with that of our Tenerife insect. 1 possess a long series 
of rutella Z. from Sierra Leone, bred from “ moss,” 24. VTJI 13. 
IX. 1895, by I)r. W, G. Clements (to whom 1 am indebted for this 
and other valuable material); there is absolutely no difference 
between these and the Tenerife specimens. 1 hat e also specimens 
bred, in Liverpool and at Merton, from muscular fibre attached to 
the skull of a Hippopotamus obtained by Dr. Todd at Kasongo 
(Congo: 5° S.) —for these I am indebted to Mr. U. Xcwstead. 
In India the larva, has been found destructive to bales of country 
blanketing [lnd. Mus. Notes IL 9-10 (1891): V. 201 2 (1903)J, 
and I have a specimen bred in England, by the Rev. C. R. N. 
Burrows, “ from moths received from Ceylon.” I>r. Clements' 
experience seems somewhat inconsistent with these records, but it 
is possible that the “ moss ” referred to by him may have been 
used for packing woollen goods, or skins, or may have contained an 
admixture of woollen rubbish; I am however without data on this 
subject. 1 have no 3 of corticinella Snln. (Celebes), but this has 
been figured by Snellen and agrees with those already mentioned; 

1 cannot regard this or rupicella Z. (Cuba) as distinct from 
rutella Z. Setomorpha tineoides Wlsm. [Pr, Z. Hoc. Lond. 1888. 
465. PI. 41* 8 (1886)], having forewings 12 veins, all sepa¬ 
rate, and hindwings 8 veins, all separate, must be removed from * 
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Setomorpha and referred to A m t/dria 03ins. Setomorpha qrena- 
ddla Wlsin. [Pr. Z. Hoc. Loud' 1897. 168-9, no. 282 (1897)] 
has strongly developed, folded, maxillaries and must be placed in 
f)$vdroneara Wlsrn. The genus Setomorpha Z. is thus regarded 
as consisting of the single species insectella F., of whicli the 
synonymy is given above. 

There seems little doubt that Fabricius described rutella Z. under 
the name insectella : in his description “postieie” appears to be 
used in the sense of “ postioe ” (possibly a misprint) and to apply 
to the forewings. 


77. (475) DYSMASIA HS. 

156. (4644) IhsMAsiA ixkularis llbl. 

Jjystnasia insular is llbl. Aim, KK. Hofinus. XI. 125-6, 146 
no. 184. PI. 3-9 (1896) *: XXI. 44 no. 257 (1906) 2 : Stgr-Rbl. 

Cat. Lp. Pal. 11. 241 no. 4641 (1901) \ 

Dysmasia insularis Rbl.4 instratella llbl. Ann. KK. Hofinus. XI. 
125-6, 146 no. 184 (1896)XXI. 44 no. 257 (1906) 3 : Stgr- 
llbl. Cat, Lp. Pul. II. 241 no. 4644" (1901) *. 

11 ah. Tenerife 1 ‘ : Santa Cruz, 8.1. 1907 ( Wlsm .); Lalngvma, 
8. m. 1904 (Eaton), 20. V 7. VI. 1907 (117,sw.); Ouimar, 30. 
Ill 16. TV. 1907 (117*///.); Puerto Orotnvn, 18 50. 1V. 1895 
(Hedewaan) 25. IV 14. V. 1 907, 0 in rubbish among roots, 24. 
J\\ e\cl. 51. V. 1907 (117*///.). 

Mr. itoil made the following note on his series of Tinea 
i nun (tenia lei hi Khl. and his single specimen of this species : — “ Out 
of dead A(jar*> (aloes). 1 believe they also breed in dead Opuntia.** 
[ bred a single specimen, May 31st, from a larva found at Puerto 
Orotava, in rubbish among roots on April 24th. 


78. (475*1) STATHMOPOLITIS, gn. n. 

(crrc»8/Lios = a stable; citizen.) 

Type Stathmopolitis tragocoprella WJsm. 

Antennae slightly longer than the forewings, simple; basal 
joint) without peeten. Labial Palpi porreet, median joint with 
dense brush beneath; terminal joint as long as the median, 
slender. Maxillary Palpi, Haustellum, and Ocelli obsolete. Head 
and face rough-haired. Thorax smooth. Forewings somewhat 
elongate, costa and dorsum evenly curved to apex, dorsum slightly 
impressed at vein 1: munition 11 veins, all separate; 9 absent 
(coincident with 8 ?), radius subobsolete between 8 and 10, internal 
radial strong and acting as substitute; media strongly forked, its 
branches going to between 4 and 5, and 5 and 6, the latter veins 
somewhat approximate; 7 to costa. Jfindwings with margins 
evenly curved to the blunt-pointed apex: neuration 8 veins; 5 
and 6 stalked, rest separate ; branches of media strong, to 4, and 
Pnoc. Zool. Boo.—1907, No. LXVfU. 68 



LOUD WAITING II AM ON THE 


1020 


[Nov. 20, 


to stalk of 54-6, between which discoidal is obsolete. Abdomen 
rather long, flattened. Legs, hind tibiae hairy. 

This genus differs noticeably from Dysmasia MS. in the 
stalking of veins 5 and 0 of the hind wings: it would appear, to 
have some affinity to Naryc'ta Stph. 


156. (4644*1) Statijmopol ms tragocopbella, sp. n. 

(Plate LIIT. fig. 16.) 

Antennae dark fuscous. Palpi with the median joint dark 
fuscous; terminal joint pale fawn, shaded with fuscous. Head 
and Thorax dark fuscous. Forewings pale fawn, mottled with 
dark fuscous, the patches somewhat evenly distributed over the 
wing, the more conspicuous of these occurring around the margins, 
especially a medio-dorsal patch, with one equally well-marked at 
the end of the cell; between the larger spots is a sprinkling of 
smaller ones, those around the termon and apex throwing dentate 
streaks through the pale fawn cilia. Exp. at. ( $ ) 12 -20 ( 9 ) mm. 
Hindwvngs pale greyish fuscous, with a purplish iridescence; 
cilia brownish grey. Abdomen pale greyish fuscous. Leys sub- 
olivaceous, the tarsi faintly shaded with fuscous. 

Type S (99094) ; $ (99095); © (99097) Mtis. Wlsm. 

Hob. Tenebipe: Tacaronto, 18. II. 1907 ( Wlsm.) ; La Laguna, 
17. III. 1904 (Eaton) ; Puerto Orotava, 23. IV - 12. V. 1907, 
© in dry goats’ dung, 23. IV 26. V, excl. 19. V- 18. VI. 1907 
(Wlsm.). Thirty specimens (11 bred). 

The larva, which is of a semitransparent ivory-white, with pale 
yellowish brown head, and with inconspicuous, much paler, 
pronotal plate, feeds in the old pellets of goats’ dung. It is 
extremely abundant about the caves, on cliffs east of Puerto 
Orotava, and in similar situations. 

Having regard to the great abundance of this insect, and to its 
strong superficial resemblance to Lindera tessellatellu Jilnchrd. 
(r= bogotatella Wkr.), which is much more marked than in the 
case of Setomorpha insectella F., it seems extremely probable that 
Alpheraky had this species before him when recording “ Seto¬ 
morpha bogotatella” from Tenerife, but I have not thought it 
necessary to dispute Prof. Rebel’s expressed opinion on the 
identity of the specimen which forms the subject of this bare and 
unsatisfactory record. 


79. (465) TRICHOPHAQA Rgt. 

157. (4538) Trichophaga abruptella Wlstn. 

= bipcvrtitelto Rgt. 7 ; ~*tapetzella Rbl. (nec L.) 7 . 

Tima abruptella Wlstn. Ann-Mag. NH. (3 *.). I. 120 (1858) 1 ; 
Wkr. Cat. Lp. BM. XXX. 1003 (1864) 2 . Tinea biportitetta Rgt, 
Bull 80 c. Ent. Fr. 1892 . p. Ixxxii (1892) 3 . Tinea tapetzeUa Rbl. 
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Ann. KK. Hofmus. VII. 268-9, 283 no. 48 (1892) 4 : IX. 17 
no. 161 (1894) ''. Trichophaya bipartitella Rgt. Ann. Soc. Ent. 
Fr. LXIII: 1894. 121-4(1894)“. Trhchophaya nbruptdla Wlsm. 
Tr. Ent. Hoc. Lond. 1894. 537, 541 no. 16 (1894) 7 ; Rbl. Ann. 
KK. Hofmus. XI. 123, 140 no. 177 (1890)“: Wlsm. Pr. Z. Soc. 
Lond. 1896. 281 (1896) 9 ; Stgr- Rbl. Oat. Lp. Pal. II. 236 no. 4538 
<1901) : Rbl. Ann. KK. Hofmus. XXI. 44 no. 248 (1\'»6) ". 

Hah. SW. ASIA 9 -Arabia 9 : Aden, 30. IV. 1895 (X ,irse )". 
AFRICA rt " 10 —Somaliland 9 : Zttila, 21. V. 1895 (A r arse )°— 
Egypt 7 ’ 1 ': 1887 (Fortescne)-— Tunis ’’ °’ l °: Gab&s (/ hittin) A ~'\ 
Madeiras *’'• 7 ~ 10 —Madeira 1 : ( Wollaston) J ~*—Porto Santo 
{ Wollaston) , ”‘ i 7 - 9 . Canaries ‘~ 5,7_11 —Tenerife h ’ 11 : Uuimar, 1. 
IV 1907 ( W/sm .); Puerto Orotava, 14 18.1V. 1895 (If Bhutan n )\ 
- -Gv n (Unaria: (Richter) 11 —Loisos : ( AUuaud ) ll . 

1 took a single specimen of this species at Guiuiar, oil April 1st. 


158. (4559) Tuioiiopiiaoa tapetiella L. 

= t tapetzdla L. 

Phidaena Tinea tapetiella L. Syst. Nat. (eel. X). 1. 536 no. 253 
(1758) l ; Swinh Cotes Cat. Moths Jnd. 705 no. 4804 (1889)“; 
Wlsm. Tr. Ent. Soc. Lond. 1891. 86 (1891) 1 ; Rbl. Ami. K 
Hofmus. VII. 283 no. 48 (p.) (1892) A . Tmea tapetiella Mevr. 
Pr. Lin. Soc. NSW. (2 s.). VII. 535 no. 78 (1893) ’. Trichophaga 
tajwtiellu Mevr. II15. Hr. Lp. 785-(l (1895)“. Trichophaga. tapet- 
zella Stgr-Rbl. Cat. Lp. Pal. II. 236 no. 4539 (1901) 7 ; Dvar 
Hull. US. Nat. Mus. 52. 573 no. 6532 (1902)*. Trichophaga 
tapetiella. Dietz Tr. Am. Ent. Sot*. XXXI. 34 (1905)°. 

. Hah. EUROPE 1 \ ASIA * J 7 . AFRICA ’ Canaries - 
Tenerife: Guimar, 9. III. 1907 Puerto Orotava, 

26, IV. 1907 (Wlsm.). N. AMERICA H “. S. AMERICA ™ 
Hrazil : Castro, Parana, 1896 {E. J). Jones) ; Santa Cathenna — 
Chili : Quillota, 1887 (Paulson). A USTRALIA ’— Queensland : 
Toowong, 1896 (Dodd). NEW ZEALAND \ 

Single specimens were taken at Guimar, and at Puerto Orotava. 


80. (464) MONOPIS Hb. 

159. (4529) Monopis imella lib. 

Tima imella Hb. Smlg. Eur. Selim. VIII. PI. 50 * 347 (1816) l . 
Abebaea immella Hb. Verz. Schm, 408 no. 3937 (1826) a . Monopis 
imella Stgr-Rbl. Oat. Lp. Pal. II. 236 no. 4529 (1901) \ 

Hah. WC. ASIA 3 . EUROPE 1 " 3 . Canaries— Tenerife: Gui- 
mar, 13-28. III. 1907 (Wlsm.). 

Two specimens of imella Hb. were taken at Guimar, on the 
13th and 28th of March. 


68* 
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160. (4530) Monopis nigricantella Mill. 

Tinea nigricantella Mill. Pet. Nonv. Ent. 1.172 (1872) l . Monopis 
nigricantella Stgr-Rbl. Oat. Lp. Pal. II. 236 no. 4530 (1901) 3 : 
Rbl. Ann. KK. Hofmus. XXI. 40, 44 no. 247 (1906) 3 . 

Hah . S. EUROPE 1 " 2 — Corsica: Ajaccio, 4-8.Y. 1896 (Jffom.); 
Corte, 9-14. YI. 1893 (TFZsm.)—S. France 1 ’ 3 : Cannes, Y. 1890 
(Wlsm.); Monte Carlo, 18. YI. 1898 (H7«m.). N. AFRICA — 
Algeria: Biskra, 5. Ill - 9. IV. 1903 (Wlsm.); El-Kantam, 
24. IY - 22. Y. 1903 (W7.wi.)-~ Morocco : Tangier, 12. Ill - 
18. Y. 1902, 13. IY. 1901 (HTswi.); Rabat, 4. IY. 1902 (Wlsm.). 
Canaries 3 — Tenerife 3 : 1905 ( White) 3 ; Guimar, 6 19. III. 1907 
( Wlsm.) ; Las Mercedes, 30. III. 1904 (Eaton); La Laguna, 
8. IV. 1904 (Eaton). 


161. (4534) Monopis crocicapitella Clms. 

ssx hyalinella Stgr.; =: lomhardica Hrng.; = *ferr agin tila Dyar 
(nec Hb.). 

Tinea crocicapitella Clms. l’r. Ac. Nat. Sc. Phil. XI. 257, 258 
(1859) 1 ; Clms-Stn. Tin. N. Am. pp. viii, 49, 51 (1872) \ Tinea 
hyalinella Stgr. ITor. Soc. Ent. Ross. YU. 229 (1870) ;J . Jilaho- 
phanes lomhardica Hrng. Stett. Ent. Ztg. L. 295-9 (1889) \ 
Monopis lomhardica Stgr-Rbl. Cat. Lp. Pal. II. 236 no. 4534 
(1901) 5 . Monopis hyalinella Stgr-Rbl. Cat. Lp. Pal. 11. 236 
no. 4535 (1901) <s . Monop'us ferruginella Dyar Bull. US. Nat. 
Mus. 52. 570 no. 6488 (1902) 7 . Monopis crocicapitella Dietz Tr. 
Am. Ent. Soc. XXXI. 31, 33-4 (1905) *; Wlsm. Fn. Hawaii. 
728, 737, 754, 757, 758 no. 437 (1907)°. 

Hah. EUROPE 3 ’°> e . N. AFRICA— Morocco : Tangier, 8. V. 
1902 ( Wlsm.). Canaries 0 — Tenerife : La Laguna, 13. I. 1907 
(Wlsm.), 14-15. III. 1902, 18. IY. 1904 (Eaton), 23. Y ~ 9. YI. 
1907 (Wlsm.); Tacaronte, 18 19. II. 1907 (hlsm.); Puerto 
Orotava, 23. IV - 16. Y. 1907(JFW). UNITED STATES , ’ 9 - T ' # 
—Florida: 3884 (Morrison). CANA DA- -British Columbia : 
New Westminster, 30. Y - 21. YI. 1900 (C. W. Durrani). 
HAWAIIAN 

This species occuiTed at La Laguna, Tacaronte, and Puerto 
Orotava, from February to June. 


81. (466) TINEA L. 

162. (4558T) Tinea tokchophila sp. n. 

(Plate mi. fig. 17.) 

Antennae £; whitish, faintly annulate with fuscous. Palpi 
short, drooping, slender; greyish. Head and face rough; yellowish 
white. Thorax chocolate-brown. Fw'ewings dark chocolate- 
brown, with clearly defined silvery white markings *, first, a wry 
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short patch across the base, then an almost straight transverse 
fascia, at one-fourth, scarcely broader on the dorsum than on the 
costa; a short triangular spot on the middle of the costa, followed 
by a larger triangular costal spot, before the apex, which nearly 
touches the outer side of a more acutely triangular dorsal spot 
preceding it; at the apex is a curved, narrow, white terminal 
band, running through the costal and terminal cilia, leaving 
those of the apex as a dark rounded spot within it; tornal cilia 
brownish fuscous. Exp. <d. 7 9 mm. Hindu'inys pale, shining 
greyish ; cilia pale brownish cinereous. Abdomen brownish fus¬ 
cous. Legs greyish, with pale spotted tarsi. 

Type i (14070); 6 (99098) Mus. Wlsm. 
liah. Tenerife: La Laguna, 22.11 9. III. 1904 (Eaton); 

Forest de la Mina, 17 30. Ill. 1902 (Eaton) ; Las Mercedes, 
30.111. 3 904 (Eaton). 1. VI. 1907 (117*//?.); Taganana, 27. V. 
1907 (117*7/?.); Tacaronte, 31. V. 1907 (Wlsm.). Thirty-five 
specimens. 

Mr. Eaton found this common on a wall, partly overgrown 
with lichens, at La Laguna, 22. II. 1904, and common amongst 
lichen-covered trees, at Las Mercedes, 30. 111. 1904. 

In the A the forewings are usually broader, and less conspi¬ 
cuously marked than in tin* 9, the pale spots and bands con¬ 
taining a few dark scales, therefore less purely white, and frequently 
smaller than in the 9 • 

103. (4570). Tinea immacflatklla Lild. 

Tinea merdella Z. ?vnr. immaculatelUi Uhl. Ann. KK. llofmus. 
VI L 209 70, 283 no. 50(1892)\ Tinea i m mac u Intel la Kbl. Ann. 
KK. Uofnms. XL 123 4, 140 no. 180(1890) 3 : "XXI. 44 no. 249 
<1900) •: Stgr-Rbl. Cat. Lp. Pal. II. 238 no. 4575 (1901)\ 

Hal. Canaries 5 ”*— Tenerife^ 1 : Santa Cruz, 23. XII - 20.11. 
1907 (Wlsm.); La Laguna, 8.1J1 0. 1V. 1904 (Eaton); Guimar, 

13 28. 111. 1907 (Wlsm.); Puerto Orotava, 19 28. IV. 1895 
(Jledemann ) 2 , 12. V 0. VI. 1907 (Wlsm.) ~Fi:erteventura ™ : 
ilarranco del Uio Palma, 20. X. 1890 (Simony) \ 

Tinea immaculatdla is by far the most abundant species in the 
Island ; it is evidently attached to Opuntia. Mr. Eaton made 
the note: u Out of dead Ayace (aloes). I believe they also feed 
on dead Opuntia The larva probably feeds on the fibrous inte¬ 
rior of the dead, or half-dead, steins of Euphorbia cannriensis, 
Cactus, and Opuntia cochi mixfera : 1 did not however observe it. 

164. (4583) Tinea fuscipunctella Hw. 

Tinea fmcipuncteUa Hw. Lp. Hr. 562 no. 4 (1828) 1 ; Wlsm. Tr. 
Ent. Hoc. Lond. 1881. 242 (1881) 3 ; Meyr. Pr. Lin. Hoc. NSW. 
(2 s.). VII. 534 -5 no. 76 (1893) 51 ; Stgr-Rbl. Oat. Lp. Pal. II. 238 
no. 4583 (1901) 4 ; Dyar Bull. US. Nat. Mus. 58. 571 no. 6503 
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(1902)'; Dietz Tr. Am. Ent. Soc. XXXI. 44, 45, 47 (1905) 0 ; 
Rbl. Aim. KK. Hofmus. XXI. 40, 44 no. 250 (1906) 7 ; Wlsm. 
Ent. Mo. Mng. XLIII. 267 no. 4583 (1907)”: Fn. Hawaii. 729,, 
754, 757, 758 (1907)”; etc. 

Hah. EUROPE’ ' "—S. France: Monte Carlo, 2. IV. 1879 
{Wfom.) —S. Spain : Granada, 22. V - 14. VI. 1901 {Wlsm.). 
ASIA 4 . AFRICA *• Morocco : Tangier, 27. II. 1902 ( Wlsm.) 
—Algeria : Azazga, 16. IX. 1893 (Eaton). Madeiras— Madeira* 
(Wollaston); Funchal, 27. IV. 1904 (Eaton). Canaries 7 ~ 
Tenerife 7 : (ff7«fe) 7 ; Guiiuar, 12. Ill 14. IV. 1907 (IFfew.); 
La Laguna, 26. III. 1902, 8. IV. 1904 (Eaton). N. AMERICA 3 '". 
HAW AIIA \ AUSTRA LI A '. NEW ZEALAND \ 


165. (4583*1) Tinea thecopjiora, sp. n. 

Antennae : f ; bronzy fuscous. Mamillaries folded. Labial 
Palpi porrect, moderately clothed, terminal joiut shorter than 
median, the latter with a few lateral bristles ; fawn-brown, paler 
on their inner sides. Head and Thorax dark fawn-brown, mixed 
with oehreous. Forewings ochroous, thickly sprinkled with dark 
fawn-brown, tending to fuscous; a small black spot in the fold at 

from the base, another at the end of the cell, the costa and 
terrnon having a mottled appearance through aggregation of the 
brownish fuscous scales; in the more or less oehreous cilia are two 
darker shade-lines, the one near the base interrupted at short 
intervals, the other near their outer ends uninterrupted, but 
sometimes very faint. Exp. al. 11-14 inin. Hindi rings shining, 
yellowish grey x with a brassy sheen ; cilia pixie bronzy grey. 
Abdomen and Legs shining, pale bronzy. 

Type 6 (98331); £ (98336) Mus. Wlsm. 

Jlab . Tenerife : © in cases on walls in houses: Santa 
Cruz, 25. XII-25. I. 1907; Cuimar, 28. 1L - 10. IV. 1907, 
0 III, excl. 29. Ill - 29* V. 1907; Puerto Orotava. © IV, exel. 
21. IV. 1907. Thirteen specimens. 

Case dust-coloured, elongate, ovate, flattened; very distinct 
from that of pelliomlla L. or allutella libl. It is not bottle¬ 
shaped, nor visibly indented on any part of the margin, and is 
formed of grains of dust and woolly refuse, but is smooth and 
dense in texture, and is open at lx>th ends, cleanly cut, evenly 
rounded, and without lagged edges. 

Differs in the plical spot being nearer to the base than in 
fusoipunctella Hw,, also in the absence of a first discal spot above 
it. The more general sprinkling of dark scales causes the sub- 
ochreous ground-colour to be less visible, and gives it a more 
suffused appearance. The possession of a larval case is also a 
very notable distinction. Tima fmdpuncteUa may be at once 
distinguished by having a discal spot above and before the plical. 
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16(5. (4584) Tinea pelijonella L. 

Phulaena Tinea peUioneUa ; L. Syst. Nat. (ed. X.). 1. 536 no. 254 
(1758)'. Tinea pellionella Btn. Ann-Mag. Nil. (3 s.). Til. 212 
no. 13 (1859)»; E. Wlstn. Ann-Mi.fr. NH. (5s.). 111. 422 (1879) ’: 
Lp. St. Helena 37 (1879) 4 ; Swinh-Cotcs Cat. Moths lnd. 703 
no. 4800 (1889) ‘; Rbl. Ann. KK. Hofuius. VII. 269, 283 no. 4*3 
(1892) 5 : IX. 17, 88 no. 162 (1894)": XXI. 44 no. 251 (1906) 7 ; 
Meyr. Pr. [.in. Soc. NSW. (2 s.). VII. 532, 535 no. 77 (1893) 
Wlsin. Tr. Ent. Hoc. Loud. 1894. 537, 541 no. 17 (1894) ”; Stgr- 
Rbl. Cat. Lp. Pal. 11. 238 no. 4584 (1901) ; Dyar Bull. US. 
Nat. Mus. 52. 572 no. 6520 (1902)” ; Dietz Tr. Am. Ent. Soc. 
XXXI. 45. 51 (1905) 14 ; Wlsin. Ent. Mo. Mag. XL111. 267 
no. 4584 (1907)". 

Hah. ASIA” ,0 —WO. Oeviajn '—JapanEUROPE '• 10 ’’ 
—S. Spain : Granada, 14. VI (i. VI1. 1901 ( men,.). N. A Fit I - 
OA-Morocco: Zig, 9. IV. 1902 (Whin.); Tangier, 14. IV 
- 9. V. 1902 (J17s//>.). Madeiras J ' Madeiua "• *: ( Holla* 

ton) 2 "; Mach ieo, 23. IV. 1904 (Katun). Canaries ’' T ’Tene¬ 
rife• IV. 1885 (Leech)'-. Guimar, © on walls, 27. IV, 
exel. 6. V. 1907 (l!7*«/.); Las Mercedes. 29. V. 1907 (II7*«i.): 
Garachico. 23, IX. 1889 (Simony)'. St. Helena : (K. Wollaston) '. 
N. AM ERICA ACSTRALIA ". NEW ZEA LAND 8 . 


167. (4596) Tinea lapeu.a (lib.?) Rbl. 

[ Tinea lapel/a Hb. Smlg. Sclnn. Eur. VIII. PI. 37’ 252 (1796)’. 
Acedes lapdI<, Hb. Vera. Selim. 401 no. 3871 (1826) s . Tinea 
lajiella Stgr-Rbl. Cat. Lp. Pal. II. 239 no. 4596 (1901) ’]. 

Tineai lapclla Rbl. Ann. KK. Hofinns. XXI. 40, 44 no. 252 
(1906) 4 . 

Hah. [EUROPE 1 -’. WO. ASIA’]. Canaries '-Tenerife 1 : 
Guimar, 1906 (IP. White)'. 

Prof. Rebel records a single worn specimen, in Mi - . White’s 
collection, from Guimar, as “ ilapeUa Hb.” I examined Mr. 
White’s specimen and do not think it is lajmUa Hb., the wings 
seem broader, and there is no spot at the end of the cell, the 
colour also looks wrong; I did not myself meet with the species, 
and was therefore unable to compare it with European specimens. 


168. (4605) Tinea bimplicella HS. 

Tinea eimplicetta H8. SB. Selim. Eur. V. PI. 47 • 322 (1851), p. 73 
no. 54 (1854) 1 ; Rbl. Ann. KK. Rofinus. IX. 18, 89 no. 163 
(1894)■: XXI. 44 no. 253 (1906) *: Stgr-Rbl. Cat. Lp. Pal. 11. 
239 no. 4605 (1901) 4 . 

Hah. EUROPE Corsica : Ajaccio, 6. V. 1896 (IPfem.)— 
Spain : granada : Granada, 19. V - 16. VT. 1901 (Wlsm.). 
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Canaries 2 * 4 — Tenerife 2 ' 4 : IV. 1885 (Leech) 2 ; La Laguna, 23. V. 
1907 (Wlsm.). 

Two specimens taken at La Laguna on May 23rd. 


82. (471) TINEOLA HS. 

169. (4623) Tineola ai.lutella Rbl. 

Tineola allutella llbl. Ann. KK. Hofmus. VII. 270-1, 283 no. 61, 
PI. 17-3 <J (1892)': XI. 124-5, 146 no. 181 (1896) 2 : XXI. 44 
no. 255 (1906) 3 ; Wlsm. Tr. Ent. Soc. Lond. 1894. 537, 542 no. 22 
(1894) 4 ; Stgr-Rbl. Cat. Lp. Pal. II. 240 no. 4623 (1901) \ 

Hah. Madeiras ‘'’—Madeira 1 : ( Wollaston)*. Canaries 1-5 — 
La Palma : Los Sauces, 25. VIII. 1889 (Simony) 1 — Tenerife 1 : 
1889 (Simony) 1 ; Santa Cruz, 2 20. I., 24. V. 1907 (I Whirl.)-, 
Guimar, 16. IV. 1907, © on walls, 27. IV, excl. 24. V. 1907 
( Wlsm .); Puerto Orotava, © on walls, exrl. 24. IV 9. V. 1895 
( Jfedemann ) 2 , 24. IV - 12. V. 1907, © 23. IV, excl. 1. VI. 1907 
(Wlsm.); Renlejo, 10. V. 1907 (117m.); ljn Laguna, 23. V. 1907 
(Wlsm.). 

Taken, and bred, from January to June, at Santa Cruz, Guimar, 
Puerto Orotava, llealejo, and La Laguna. 


170. (4624) Tineola bisselx-iella Hinl. 

=+ hiselliella Z., Stgr-Rbl., etc. 

Tinea bisselliella Ilml. Essais Ent. III. 6-12, 13 -14 (1823) 
Tineola Insellidla Mevr. Pr. Lin. Soc. NSW. (2 s.). VII. 554 
no. 116 (1893) 2 ; Wlsm. Tr. Ent. Soc. Loml. 1894. 537, 542 
no. 21 (1894) 3 ; Stgr-Itbl. Cat. Lp. Pal. II. 240 no. 4624 (1901) 4 ; 
Dietz Tr. Am. Ent. Soc. XXXI. 72 (1905) '. Tineola bisselliella 
Dyar Bull. US. Nat. Mus. 52. 570 no. 6487 (1902)“. 

Hab. EUROPE’ 4 . N. AFRICA \ Madeiras ’—Madeira 3 . 
Canaries— Tenerife : Santa Cruz, 28.1-10. II. 1907 (Wlsm.). 
N. AMERICAAUSTRALIA 2 . NEW ZEALAND 2 . 

It should be noted that Hummel named this species: “ bisselli¬ 
ella. Du mot latin hissellium, canape.” 


171. (4626) Tineola bipunctklla Rgt. 

Tineola bipnncteUa Rgt. Ann. Soc. Ent. Fr. XLIII. (5 s. TV: 
1874). 579-80. PI. 11 • 1 j (1875)'; Rbl. Ann. KK. Hofmus. 
XI. 125,146 no. 182 (1896) 2 : XXI. 44 no. 256 (1906) 2 : Stgr- 
Rbl. Oat. Lp. Pal. II. 240 no. 4626 (1901) 4 . 

Hah. EUROPE '■ ‘—Spain »■ 4 . N. AFRICA 4 — Morocco : 
Tangier, 4-18. XII. 1901, 5. IV - 20. V. 1902 (Wlsm.). Cana¬ 
ries^'— Tenerife 2 ' 4 : Santa Cruz, 22-25.1.1907 (Wlsm.) ; Puerto 
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Orotava, 13-29. IV. 1895 (/ Jedenmnn) 2 , 3. V. 1907 (Wlsm .); 
Guimar, ® on walls, 1. IV, excl. 2. VI. 1907 ( Whm.). 

Taken at Santa Cruz, and Puerto Oi-otavn, and a single specimen 
bred from a case found on a wall at Guimar. 


83. (441) LUFFIA Tutt. 

172. (4435*01) Luffia kebeli, .sp. n. (Plate LI1I. fig. 18.) 
n. nyn.~* lap kfalla Rbl. (nee Goeze). 

TaUieporta (!) lapkhlla Rbl. Ann. KK. Hofmus. VII. 2fi7-8, 282 
no. 45 (1892) 1 : IX. 17, 88 no. 158 (1894) 2 : XXI. 42 no. 122 
<1900) '. Luffia lapklella (p.) Stgr-Rbl. Cat. Lp. Pal. 11. 230 
no. 4435 (1901) *. 

Antennae bipectinate, pectinations commencing on joint 4, 
each biciliate ; pale stone-grey. Head and Thorax reddish fuscous. 
Forewinys shining, sericeous, pale stone-grey, rather coarsely 
mottled with greyish fuscous, the groups of this darker scaling 
somewhat more conspicuous along the margins than in the middle 
<4* the wing ; the strongest of these groups are--one arising from 
the dorsum near the Rise, overspreading the fold, and diffused 
across the Rise of the cell toward the costa ; another, arising from 
scarcely before the middle of the dorsum, crossing the fold and 
diffused upwawl across the cell, and two or three on the outer 
half of the costa; cilia, shining, sericeous, mottled with pale 
greyish fuscous along their basal half. Exp. al. 8-12 mm. Ilind- 
wings pale mouse-grey; cilia slightly paler and more shining. 
Abdomen pale mouse-grey. Legs juile stone-grey. 

Type 6 (99066); $ (14094) Mus. Wlsm. 

Hub. Canaries ^—Tenerife l ' 4 : Las Mercedes, 2100 ft., 29. II. 
1904 (Eaton) ; La Laguna, 15. ill. 1902, 16-25. III. 1904, © in 
eases on walls and rocks, 22. II - III, exel. 23. Ill - 10. IV. 
1904 (Eaton) ; IV. 1885 (Leech) 2 ; Puerto Orotava, 23. IV. 1907, 
© on rocks, 24. IV, excl. 10- 20. VI. 1907 (Whm*) ; Pedro Gil, 
1300-1500 m., 30 VII. 1889 (Simony) l . Seventeen specimens. 

This is the species recorded by Rebel as u lapidella Goeze,” 
but it is a much larger and more distinctly marked species. 
The small cylindrical eases are extremely abundant on walls, and 
rocks, at Santo Cruz, Guimar, Orotava, and La Laguna, but 
unless obtained about the time of pupation, when through want 
of movement they can scarcely l>e distinguished from the nume¬ 
rous empty cases of previous generations, the larvae are very 
difficult to rear. It is almost impossible to keep a supply of small 
lichens, such as they feed upon. I first received this species from 
the late Mr. J, H. Leech, who took it in April 1885; Mr. Eaton 
took several specimens, and bred three cf S and two $ $ in 
1904. There may possibly be some allied species in the Island, 
but I only met with rebelu 
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IV. PSYCHINA. 

I. PSYCHIDAE. 

84. (733) AMICTA Heyl. 

173. (4453) Amicta cabberai Rbl. 

Psyche cabrerai Rbl. Ann. KK. Hof m us. IX. 10, 4G-8 no. 39 
(1894) 1 : XI. 105-6, 144 no. 39. PI. 3 * 1« (1896)»: XIII. 364, 
378 no. 39 (1899) 3 : XXI. 42 no. 121 (1906) 4 . Amicta cabrerai 
Stgr-Rbl. Cat. Lp. Pal. 1. 394 no. 4453 (1901) \ 

Hab. Tenerife 1 "’: Montana de Guerra, 0 Euphorbia ( Ca¬ 
brera ) 1 ; IV. 1894 (K rappel in) * ; ® Rub as idaens, 1898 (Kilian) ”; 
Santa Cruz, 15. VI. 1898 (Mints) 3 ; La Laguna, 1600-1700 ft,, 
© Rtibus, Gytieus , 8. Ill, excl. 24. VIII. 1904 (Eaton) ; Guimar, 
® Euphorbia , Rumex cavariensis, etc., 1-13. IV, excl. 25. VIII 
- 5.X. 1907 (Wlsm). . 

Larva common everywhere, on various plants, Euphorbia , 
Rumex, etc., etc.; two specimens, one bred at the end of August, 
the other in the beginning of October, 


Of the 173 species above noticed as occurring in Tenerife I have 
been able to observe the life-histories of 96, of which number 
40 only were previously known ; the larvae of 28 others having been 
already recorded elsewhere, 49 now remain to he discovered. 


EXPLANATION OF PLATES LL, LH., A LIII. 
(See Description facing the Plates.) 
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199. Earias tristrigosa. 

Ednas tristrigosa , Butler, P. Z. S. 1881, p. 614. 

Bombay. 

This paper concludes my list of the Lepidoptera of Bombay and 
the Deccan. As already stated, I am indebted to Lord Walsingham 
for working out the specimens of Tortricidse and Tineina. 

Fam. Tortricida 
Subfam. Tortricid^. 

Caccecia, Hb. 

200. Caccecia micaceana. 

Caccecia micaceana f Walker, xxviii. p. 314. 

Poona, November. 

One female from Poona, very similar in appearance to Caccecia 
podana , Sc., but differing from that species in possessing a Btrong 
tuft of stout closely-set scales on the costal margin of the hind 
wings. 

I have in my own collection three males and four females collected 
by the Rev. J. II. Hocking at Dharmsala in the Punjab. The males 
also greatly resemble the European C. podana , and are, indeed, less 
distinguishable from that species than the females, as they lack the 
structural characters above referred to, differing only in their rather 
smaller size and less brightly coloured hind wings. The type in the 
British Museum is a female, which is more conspicuously marked on 
the fore wings, but has the characteristic tuft on the hind wings 
strongly developed. Mr. Hocking, to whom I am also indebted 
for a specimen of the larva, informs me that it lives between the 
leaves of Quercus alba . 

Dichelia. 

201. Dichelia retractana. 

Dichelia retractana , Walker, xxviii. p. 322. 

Bombay, October. 

A single male is in the collection of Mr. F. Moore, from Ceylon, 
and a female in Colonel Swinhoe’s collection, from Bombay. I have 
also a single male from the Rev. J. H. Hocking, taken at Dharmsala. 
Walker's specimen in the British Museum is from Australia, and is 
undistinguishable from the Ceylonese and Indian examples. 

Phycodes, Gn. 

202. Phycodes hirudinicornis. 

Phycodes hirudinieornis, Gurnee, Noct. ii. pp. 389, 1249. 

Tegna hyblaella , Walker, xxxv. 1810. 

Poona. 

I have also received the species, with its larva, from the Rev. J. H. 
Hocking from Dharmsala. According to the evidence afforded by 
the structure* appearance, and habits of tbe larva, which has been 
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lately figured by Mr. Moore in his * Lepidoptera of Ceylon/ 
Gudnde (‘Histoire Naturelle des Insectes,’ vi. 389) rightly indicates 
its affinities by the words “ Tortrix voisine des Endopisa” I am 
indebted to Mr. Moore for the suggestion that Guenee’s species is the 
same as Tegnn hyblceella , Walker, which is undoubtedly the case. 
Mr. Hocking states that the larva feeds on various leaves, partially 
rolling and connecting them with silk. The pupa, which has the 
segments strongly serrated, is enclosed in an irregular-shaped cocoon ; 
and when the perfect insect is developed, the empty pupa-case is 
found protruding from the cocoon after the manner of the typical 
Tortricidee. (This species has been wrongly placed in the Noctuidse 
and in the Choreutidse by different authors.) 

Dichrorampha, Gudn. 

203. Dichrorampha subsequana. 

Tortrix subsequana, Haworth, Stephens; Wood, f. 1021. 

Poona, October. 

Ten specimens, all in poor condition, from Poona, some of which 
are undistinguishable from D. subsequana , Haworth, but probably 
belonging to more than one distinct species. In a genus in which 
many species present such minute differences of colour and markings, 
it would only add to the difficulty of study to attempt to describe 
any but the very best specimens. 

204. Ala von a barbarella. 

Alavona barbarella , Walker, xxviii. 515. 

Poona, May and June. 

Nine males and one female, labelled " Alavona cossinella , Walk.,’’ 
but agreeing better with the type of A. barbarella. It is doubtful 
whether the two species are really distinct, some of the larger and 
more clearly marked males approaching very closely to certain vari¬ 
eties of A. cossinella . The markings, however, are for the most part 
less clearly defined, the central shade being projected upwards towards 
the apex of the fore wings rather than towards the anal angle. The 
fore wings appear to be somewhat narrower, and the difference is 
also noticeable in the females. 

205. Alavona cossusella. 

Alavona cossusella, Walker, xxxv. 1816. 

Poona, May, June, and July. 

Ten males from Poona, labelled “ Alavona intermediella. Walk./’ 
and ten males, three females, Poona and Mhow, labelled u Alavona 
cossusella. Walk.,” appear to me to belong, without exception, to the 
latter species. 

Tinea. 

206. Tinea sacerdos, n. sp. 

Bombay, July. 

Head, palpi, and antenose pale ochreous, the latter nearly as long 
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as the fore wings. Thorax dull purplish fuscous, with a tuft of 
bright yellow ochreous scales posteriorly. Fore wings dull purplish 
fuscous, cilia the same. Hind wings shining bright purple, the costal 
margin thickly scaled, pale ochreous, fringes bronzy brown ; a fringe 
of bronzy-brown scales along the basal half of the first vein. Ab¬ 
domen bright yellowish ochreous. Legs and anal tuft pale ochreous. 
Underside of all the wings shining purple. 

Expanse 33 millim. 

A single specimen in Col. Swinhoe's collection, also from Bombay, 
appears to be allied to the large horn-feeding African species 
known as Tinea vastella., Zeller. 


Hapsifera, Zeller. 

207. Hapsifera deviella. 

Drosica ? deviella> Walker, xxviii. 520. 

Poona, October and November. In great plenty. 

Strongly resembles Hapsifera luridella t Zeller, but is lighter in 
colour and has paler hind wings. 


Fam. PlutellidjK. 

Cerostoma, Latr. 

208. Cerostoma rugosella, Stainton. 

Poona, October and December ; Bombay, September. 

Three specimens from Bombay and Poona agree with Mr. Stain-* 
ton’s description, but I am yet doubtful whether they are rightly 
identified as belonging to this species, of which I have not seen 
the type. 

Note .—This species may possibly constitute the type of a 
new genus, which would also include Morophaga ? barbarata of 
Christoph. 

Hyponomeuta, Zeller. 

209. Hyponomeuta malinellus. 

Hyponomeuta malinellu *, Zeller, Isis, 1844, p. 220. 

Poona, December. 

A single specimen from Poona is robably the same species 
noticed by Christoph under this name (Hor. Soc. Ent. Ross. x. 
p. 51) as occurring in North Persia. The markings are disposed 
exactly as in European specimens, but the unusually dark colour, 
much darker than any variety I have before seen, is very remark¬ 
able. 

210. AtTEVA NlVEIGUTTEDLA. 

Corinea nmgutteUa } Walker, p. 542. 

Bombay. 
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Fam. Cryptolechiadje, Meyrich. 

Depress aria ? 

211* Depressaria swinhoei, Butler, P. Z. S. 1883, p. 174. 

Poona, October. 

There are five specimens in the collection; they have not the 
depressed bodies of the genus Depressaria, from which the neuratioh 
of the hind wings also serves to separate them. The junction of 
veins 6 and 7 of the hind wings would place them, according to 
Mr. Meyrich’s system of classification, in the Cryptolechiadse ; but 
the name of this family should perhaps be altered, for I find on 
examining the type of Zeller’s Cryptoleckia straminella from South 
Africa, which is the original type of the genus, veins 6 and 7 of the 
hind wings are not even closely approximated at the base, but run 
nearly parallel as in Depressariadoe and CEcophoridee. 

Binsitta, Walker. 

212. Binsitta niviferana. 

Binsitta niviferana , Walker, xxix. 832. 

Bombay, October. One female. 

Gelechia. 

213. Gelechia umbripennis, sp. nov. 

Bombay ; Poona, April. Reared from Cawupore cotton. 

Palpi long, recurved, the second joint smoothly scaled, not tufted, 
pale ochreous, dull umber-brown externally over two thirds of the 
length of the second joint. 

Head, antennse, thorax, and fore wings dark umber-brown, with 
two inconspicuous darker spots, the first above and before the 
middle ; the second equidistant from the costal and dorsal margins, 
at the end of the cell. Abdomen and hind wings pale cinereous (fore 
and hiud wings rather shining); legs pale cinereous. 

Expanse, 5 15 millim., ? 18 millim. 

214. Chelaria indica, sp. n. 

Bombay. 

Head, palpi, and antennae cinereous. Fore wings fawn-coloured 
at the base and along the dorsal margins, slightly mottled towards 
the apex with the darker shading; a large diffuse fuscous costal 
blotch stretches from the basal third of the wing nearly to the apex, 
and contains a few raised fuscous scales, especially towards its inner 
margin, it is interrupted on the costa beyond the middle by an 
elongate narrow cinereous space. Hind wings are purplish iridescent 
along their central space, where the scales are very thin, but brownish 
around the margins, which are more thickly covered; fringes dull 
cinereous. Legs and abdomen pale cinereous. 

Expanse 15 millim. 

This species is closely allied to Chelaria conscripted Hfibn., 
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and is the first of this genus described from India. It is repre¬ 
sented by a single specimen in Colonel Swinhoe’s collection from 
Bombay. 

Aciptilia, Hiibner. 

215. Aciptilia oxydactyla. 

Pteropkoru8 oxydactylus^ Walker, xxx. 944. 

Poona, September and December. Common. 

Undistinguishable from Pterophorus oxydactylus, Walker, from 

Ceylon. Under Walker’s name P. conyrualis from India are two 
distinct species. The second specimen is at least very closely allied to 
P. ovydactylus , apparently differing only in the markings of the upper 
side of the abdomen, but the first and third specimens have dark 
spots in the cilia of the dorsal margin of the fore wings and probably 
belong to the genus Mimescoptilus. Col. Swinhoe’s specimens have 
white marks on the legs as in P. oxydactylm . 

216 . Aciptilia atomosa, n. sp. 

Bombay. 

Head, thorax, palpi, and antennae dull fawn-colour, the latter with 
a slender dark fuscous streak along their upper side towards the 
base. 

Fore wings dull fawn-colour, sprinkled with dark fuscous scales 
except along the costal portion of the wing. The anterior lobe has 
three dark fuscous spots on its costal margin at the base of the 
fringes, the first at about one third of its length from the base of the 
cleft; the other two closely approximate to each other about half 
way between the first and the apex of the wing. The fringes are 
very slightly paler than the wings, and are thickly speckled with dark 
fuscous dots beneath the apical portion of the anterior lobe and on 
both sides of the apex of the posterior lobe. In the fringes on the 
dorsal margin about the middle is a group of dark fuscous spots. 

Hind wings pale fawn-brown, cleft to more than half their length, 
between the first and second lobes. On the dorsal margin of the 
third lobe is a row of dark fuscous dots along the middle of the 
fringes. Abdomen dull fawn-colour, with scarcely paler inconspicuous 
bands at the junction of the segments. Legs dull fawn-colour, with 
paler spurs ; along the underside of each spur runs a dark fuscous 
line, and on the two anterior pairs of legs these lines are continued 
along the whole length of the legs themselves. 

Expanse 20 millim. 

EXPLANATION OF THE PLATES. 

Plate LVI. 

Fig, 1. Ephyru guieta, p. 85(5. 

2. Chilkasa falcata, p. 853. 

3. Boarmia gltba, p. 853. 

4. Ifybeniia hlhermria, p. 862. 

5. lA/caugts albatus, p. 8(52. 

6. lodis quant ula, p. 855. 

7. Geometra aperta, p. 855. 
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Fig. 8 Ctmiboma glareoea, p. 855. 

9. Thalera obnupta, p. 855. 

10. Epfa/ra fiuidaria , p. 856. 

11. lama grandicularia, p. 858. 

12. Maccma bo aria, <J, p. 861. 

13. Zanclopteryx infdir, p. 858. 

14. llyria volutaria , p. 858. 

15. IcUsa id&aria, p. 857. 

16. Asthem qiienda, p. 859. 

17. - trhticida , p. 859. 

Plate LVII. 

Fig. 1. Pyralls roborealis, p. 805. 

2. Deba milvivalis , p. 875. 

8. Iarthcsa ohstitella , 5, p. 880. 

4. Charltona kala, <$, p. 879, 

5. MeUssohlapft s dcprcsseUus, p. 876, 
0. Metasia eundidulaUs, p. 880. 

7. Kupifhecia bilinea, p. 863. 

8. - ctmscmm, p. 803. 

9. Bcopula f of alia, p. 875. 

10. Arrade maxsalis, p. 806. 

11. Pyralls quisqualis, p. 865. 

12. ~— cfcanialis, p. 865. 

13. Botys epastalis , p. 874. 

14. Idaa cm f aria , p. 858. 

15. Eupitheoia Ustacea, p. 863. 

16. Scoparia ictcrwalis, p. 876. 

17. Pyralis xy tin alls, p. 865. 

18. liephoptcryx lent alls, p. 877. 

19. Iiwnmsivnia derasiUa, p. 877. 

20. Ktphoptcryx creperalts, p. 877. 


2. Contribution to the Comparative Osteology of the 
Trochilida , Caprimulf/idcp, and Cypselidan . By It. W. 
Shueeldt, M.D., Captain Med. Dept. U.S. Army./ 
M.A.O.U., Meml). Soc. Nat. T5.U.S., Memb. Philoso¬ 
phical, Anthropological, and Biological Societies of 
Washington, &c. 

[Eeceired September 16,1885.3 

(Plates LV1IL-LXI.) 

As our knowledge of the structure of birds widens, it becomes 
more and more evident to taxonomists that ornithology nowhere 
presents a more unnatural order than the Picaria. Of late years 
authors candidly confess that the families arranged under this head 
constitute merely a provisional grouping, though at the same time 
the classification as it now stands must be retained until such light 
as morphology brings to beat is sufficiently strong to disperse this 
artificial assemblage and relegate its members to their several and 
normal positions in the system. 

go far as our American avifauna is concerned, it has always 



PLATE LI. 
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DESCRIPTION OF PLATE LI. 


Fig. 1. Pterophorus melanoschisma. 

2. Alucita bystropogonis . 

3. Alucita partieiliata . 

4. Metzneria ilichron. 

5. Metzneria monochroa . 

6. Apodia guiinarensis . 

7. Chrysopora boseae. 

8. Aproaerema genintae . 

9. Aproaerema thaumalea Wlsm.... 

10. Pragmatodes fruticosella. 

11. Aproaerema mercedella. 

12. Telphusa scbizogynae . 

13. Gelechia lunariella. 

14. Gelechia sciurella . 

15. Telphusa canariensis. 

16. Trichotaphe convolvuli. 

17. Ohersogenes victimella .. 

18. Ambloma brachyptera . 


Page 

(Type 3 98934)... 920 
(Type $ 98768) ... 915 
(Type 3 98810) ... 916 
(Type 3 98304) ... 927 
(Type 3 98309) ... 927 
(Type 3 98979) ... 930 
(Type 3 98991) ... 931 
(Type $> 98993) ... 933 
( ? Guimar, 98995) 934 
(Type 2 98969) ... 929 
(Type 3 14107) ... 934 
(Type 3 98997) ... 936 
(Type 3 99001) ... 939 
(Type $ 14290) ... 941 
(Type $ 98999) ... 936 
(Type $ 99004) ... 944 
(Type 3 99008) ... 947 
(Type 3 99007) ... 947 

























PLATE LII. 
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DESCRIPTION OF PLATE III. 


Page 

Fig. 1. Symmoea canariensis Ebl . (d 99101) . 949 

2. Symmoea aegrella. (Type d 99009) ... 949 

3. Apitema Incidum . (Type d 98242) ... 945 

4. Blastobasis velutina . (Type d 98258) ... 952 

5. Prosthesis exelnsa. (Type d 98291) ... 953 

G. Zenodochium polyphagum . (Type d 98227) ... 954 

7. Agonopteryx cinerariae . (Type d 99011) ... 955 

8. Agonopteryx perezi . (Type d 99018) ... 957 

9. Depressaria tenerifae. (Tyi>e 2 99020) ... 958 

10. Cosmopteryx coryphaea. (Type d 99029) ... 9G4 

11. Aplielosetia hypoleuca . (Type d 99036) ... 968 

12. Perittia cedronellae . (Type d 99047) ... 970 

13. Polymctis carlinella . (Type d 99037) ... 969 

14. Mendesia symphytella . (Type 2 99045) ... 970 

15. Scythris fasciatella Egt . (d CT. 99087) ... 973 

16. Scythris araclmodes. (Type d 99082) ... 972 

17. Scythris petrella. (Type d 99085) ... 972 

18. Glypldpteryx fortunatella . (Type 2 99102) ... 989 
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plate liii. 
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DESCRIPTION OF PLATE LIII. 


Fig. 1. 

Polychrosis neptunia. 

(Typo $ 99106) 

Pngp 
.. 1000 

2. 

Thiodia glandulosana . 

(Type ? 99112) 

.. 1004 

3. 

Acrwlita soucliana. 

(Type 9 99108) 

.. 999 

4. 

Eu cel is mamibiana. 

(Type 9 99051) 

.. 1007 

5. 

Acroclita guanchana. 

(Ty|*s d 99115) 

998 

(>. 

Phalonia eon versa lia . 

(Type d 99104) 

.. 992 

7. 

Kfcigmella jubae . 

(Tyj>e 9 99119) 

.. loll 

8. 

Phyllonorycter foliolosi . 

(Type d 99092) 

.. 978 

». 

Bucculatrix phagnalella . 

(Type d 99292) 

.. 1013 

10. 

Bucculatrix canariensis . 

(Tyjie d 99276) 

.. 1012 

11. 

Oenophila liesiotos ... .. 

(Tyjte d 99176) 

.. 1014 

12. 

Gracilaria aurantiaea Wist a. . 

(d CT. 99145) 

.. 983 

13. 

Gracilaria schinella. 

(Type d 99130) 

.. 982 

14. 

(Iracilaria staintoni Whitt . 

(d CT. 99127) 

.. 982 

15. Acrolepia pappella. 

('Type 9 99151) 

.. 980 

16. 

Statlimopolitis tragocoprelln . 

(Type d 99094) 

.. 1020 

17. 

Tinea toechophila . 

(Type d 99098) 

.. 1022 

18. 

Luffia rebeli. 

(Type d 99066) 

.. 1027 
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6. Dates of Publication of the Separate Parts of Gmelin's 
Edition (PUh) of the 6 ttystenia Natural of Limuous. 
By John Hopkjnson, F.L.S., F.Z.S., &c. 

i Krreive.l Now*ml»er 11, 11107.; 

In this edition of the ‘ Systema Nature*,’ the first volume, 
which contains the Animal Kingdom, is in seven parts, with a 
titlepage dated 1788 in the first part only, the other parts not 
being dated. In some of these, however, there is evidence of a 
later date of publication, for references are given to works pub¬ 
lished more recently than 1788, hut without their dates being 
stated. Each pail really forms a volume. 

The importance in questions of priority of a knowledge of the 
dates induct'd the writer to endeavour to ascertain them, and the 
method adopted was to search in the Catalogue of the Pihrarv 
of the British Museum for bibliographical works published about 
the end of the 18th century, in order to get contemporary 
evidence. Eventually;! w ork was found which gave 1 he desired 
information, and also references to journals containing notices 
or reviews of one or more of the parts as they successively 
appeared*. Nearly all of these were toimd to lx* in the Library 
of the Museum, and have been searched, with other contem¬ 
poraneous journals, the result being that not only have tin* 
years of publication of all the parts of thi*- edition of the 
‘Systema Nature’ been ascertained, hut. it has been found 
possible in some cases to arrive at a still nearer Approximation to 
the time of issue. 

For instance, the Index, forming Part 7, published in 1792, 
was noticed on the 2nd of July in that year, and thereto]c must 
have appeared in the first half oi the year. 

In giving iu a tabular form the result of this investigation, it 
has Uxm thought advisable to add the dates of publication of the 
remaining volumes of this edition of the ‘Systema’ (vol. ii. being 
in two parts, the second part undated), although they are not 
zoological. The last cohupn shows the earliest notice found ; 
there may he earlier ones. 

Some errors in contemporary records have been detected. 1 fin 
the ‘ Allgemeine doutsche Bihliotek,’ 1790, the date for the second 
part of the first volume is given as 1788 instead of 1789, but in 
reviewing the third part the Editor, doubtless warned by this 
error, wisely refrained from giving it a date. He correctly dated 
subsequent parts, except the Index, for which no date is given. 
In the ‘ Efemeridi litterarie di Roma ’ for the 2nd of July, 1791, 
the first five parts were reviewed, and owing to the misleading 
titlepage the date for all was given as 1788. 

* ‘ SyfitemHtitfcliiM Vorzcichuiss/ 1785-1790 (Jena, 1795 ); 1791-1795 (Weimar, 
1799 ). * [Entered under Catalogues.] 

Proc. Zool. Soc\— 1907, No. LXIX. 
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Caiioli a Li Kiris. S} r stema Naturae per llegna tria Naturae. 
Ed. 13. Cura Jo. Frid. Gmelin. Torni 3. 8vo. Lipsiae, 
1788-1793. 


7 )ntr of 


Tomub I. 

liKGNUM AN1MAIJUM. 

1 

Puhh- 
i ration. 

Earl ast 
notice. ' 

Pars I. 

pp. 12,1-500. Mammalia to A\ es.—Picac . 

1788 

25. 7. 88 | 

„ II. 

„ 2, 501-1032. A vos.—A nacres to Passeres 

1789 

20. 1.89 

„ III. 

„ 2,1033-1510. Amphibia to Pisces 

I7M9 

20.11.89 

IV. 

„ 2,1517-2221. In sect a.—Coleoptern to llcmiptcra 

171)0 

21. 5.90 

„ V. 

,, 2,2225-3020. „ Ijepidoptera to Aptera 

1790 

0.12. 90 

„ VI. 

„ 2,3021-3910. Vermes 

1791 

H. 3.91 

„ VII. 

„ 2,3911-4120. Index 

1792 

2. 7.92 ! 

Tomub 11. 

H£(tN V M VE<»ETA PILE. 


I 

Pars I. 

pp. 2, i-\l, 1-881. Monamlria to Polyandrm 

1791 

1. 2. 92 , 

t 

„ II. 1 

„ 2,885-1002. Didvnaimu to Cryptogamia 

1792 

15.11.92 i 


Tonus fir. KKONJ7M LAPIDKUM. 


1>P- 1-476, tab. l-hi. 1703 25. 7.03 


The same five parts were noticed in the ‘ Monthly Review ’ for 
December 1792 (vol. ix.), the dates of publication being given as 
1788-91, a period which covers Part 6. This notice begins: 
“ A work so voluminous as this is now become could not be 
expected to start forth, like Minerva from Jupiters brain, at 
once in complete form. Part after put has made its appearance 
in regular succession, and although we have not yet seen the. 
whole work entire, we understand that it either is so or will he 
so very shortly.” It was completed early in the following year. 

The only recent publications in which the date of any part 
subsequent to the first has been correctly given are, it is Indieved, 
those of the Ray Society, the discovery having been made in 
1906 during the preparation of the synonymy for the second 
volume of Alder and Hancock’s * British Tunica,ta ’ (1907); and 
these notes are now published on the suggestion of Mr. C. Davies 
Hherborn, who has done much valuable work in zoological biblio¬ 
graphy and was already aware that the date on the titlepage of 
vol. i. of Gmelin’s ‘ Linnaeus ’ did not apply to the whole of the 
parts in that volume. 
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Authorities. 

Allgemeino deutscb** llibliotok, Hd. 88, ii. 108; 01, i. 208; 04, ii. 475 ; 00, i. 165; 
101, ii. 45J; 100, i. 212; 116, i. 140. Neiu* Allgem. deutsclie Ribl.. lid. 22, i. 
175. (1780-1706.) 

AHgeinciuc Litmitur-Zeitung, Jahr 1788, iii. 257; 1780, iv. 142; 1700, ii. 412; 

1701, ii. 140; 1702, iv. 80, 160, 505; 1707, iii. 660. 

Allgenieiiies Kepertoriuin der Litcratur, Jabre 1785 1700, ii. \. no. 810; 1701-1705, 
u. \. no. 866 n. (1705, 180.) ) 

Ilihlmtek d<*r gesunuiten N.iturgo^ehulite, 13d. i. 162; ii. 310. (1780, 1700 ) 
Giormilc dt*i Letteuiti, Tom. Ivvwi. 74. (1702.) 

Gdttmgw-he Au/eigen von gelehrten Saelieu, Jabre 1780, i. 641; 1780, ii. 1929 ; 
1700, ii. 875, 1700, ni. 1053; 1701, ii. 777 ; 1702, i. 182; 1702, ii. 1056; 1702, 
hi. 1817; 1703, n. 1160. 

X<Mir Leipzig gelehrte Zcitung, Jalir. 1701, ii. 683 ; 1703, iv. 071. (Fide Syst. Vcr/.) 
Nurnhcrg. gelelirte Zeituugen, Jahr 1788, 580. (Firfr S^st. Verz.) 

Obsmatioiw sur la Phy.-iqur, Tom. nwvii. pt. n. p. 237*. (Sept. 1790.) 
Sxstamatihdies Wr/ewdim*.*, lMiyi.-nat. Lit., 1785-1700, no. 840; 1701-1705, 
no. 806o. (1705,1700 ) 'Sections of Allgem. Kep. lilt, [anjtra ).j 

7. Report ii]ton n Small 1 ollection of Mammalia brought 
from Liberia bv Mr. Leonard Leighton. By R. I. 
PoCorK, F.L.K.j Superintendent of the Gardens. 

(Plate LIV.) 

(lhnmrd November 23, 1907., 

Although tlu* collection forming the subject-matter of this 
paper is small ami consists of fiat, nuthe-prepared headless skins, 
it is worthy of special notice not only because it was got together 
in a definite district in a part of Africa of which tlie fauna is not 
well known, but also because the skins themselves, with one or 
two exceptions, belong to species which are not very commonly 
brought to the Museums of Europe. 

The skins were obtained, Mr. Leighton tells me, in a district 
from fifteen to twenty miles west of the Putu Mountains, which 
lie west of the I)uobe and Cavally Rivers. The Oavallv River is the 
eastern boundary line between Liberia and the ivory Coast, and 
the Duobe is one of its tributaries joining the Cavally about 
seventy miles, ns the crow' flies, from its mouth, after running for 
over one hundred miles nearly pmtllel to the main stream. 

Two of the species represented, namely Poiana richardsoni and 
Genetta porn sis, have not been previously recorded from Liberia. 
Judging from the fact that there is only one skin of G . poensis in 
the British Museum and only one in Mr. Leighton’s series, it 
would appear that this species is of somew hat rare occurrence in 
the area over which it is distributed. Of Poiana richardsoni , 

* “ M. Gaud in de Gottingue continue toujours son Edition du Syst&ne do la 
Nature do Limrf; if vient d’en publiw la quatriotnc parti© qui concern© les insectes."* 

<5 9* 
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however, -a species also reputed to be scarce—Mr. Leighton 
got six skins of various ages, and these prove to represent ail 
undescribed local nice of this Genet-like animal, differing in 
certain well-marked characters front the typical form which has 
been known for over sixty years. I am also compelled to regard 
as examples of a species as yet undifferentiated, the skins, five 
in number, of a, second kind of Genet, which I name in honour 
of Sir Ilarry Jolmston. These skins, however, belong in all 
probability to the species previously recorded from Liberia and 
misquoted as (Jenetta pardina. 

Oercopithecus diana (Linn.). 

Cercopithecns (liana Linn., Jentink, Notes Levden Mils. xx. 
p. 237, 1898; Pocock, P.Z.S. 1907, p. 682. 

Mr. Leighton brought home a, fine pair of Monkeys of this 
species and presented them to the Society ’s Gardens. There is 
also a native-prepared skin in his collection. 

The figure purporting to represent this species in Sir Harry 
Johnston s work on Liberia (vol. ii. pi. facing p. 680) lias the 
rusty-brown thighs typical of the species, but the long white 
beard characteristic of the allied form, ( \ ?'olun'ai/, which takes 
the place of C. (liana on the Gold tkyist. 

Feus parous Linn. 

Subsp. leopardus, Schreb. 

Fells pardna leopardas Schreb., Pocock, P. Z.S. 1907, p. 675. 

Skins of tin* paws of a Leopard brought hack by Mr. Leighton 
prove, if proof were wanting, that the Leopard of Liberia belongs 
to the typical tropical West-African forest-race, named leo/tardns, 
which lias been previously recorded from Sierra Leone, Ashanti, 
and elsewhere. 

Feus attrata Tornm. 

Subsp. OEIJDOGASTER Temm. 

Felis anrata celulogaster Temm., Pocock, P. Z. S. 1907, p. 660. 

Two native-prepared skins, without heads and paws. These 
two skins completely hear out the view I expressed in the above- 
quoted paper as to the importance of the pattern and the 
valuelessness of the colour as characters for the recognition of 
geographical races of this species of Oat. One is of the red type 
and the other of the grey type; hut iti the red skin the sides of 
the body have a grey tinge, owing to the presence of the whitish 
grey band in the individual hairs. So far as pattern is concerned 
the two skins are practically alike. The neck is longitudinally 
but rather confusedly barred; on the spinal area the spots are 
elongate or form abbreviated lines; the shoulders are somewhat 
thickly covered with small s|>ots; on the sides of the body the 
spots are larger, often more or less confiuent and sometimes 
rosette-like, owing to the darkening of the area between them ; 
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on the thighs the spots are ns large as on the body; the holly is 
white and marked with spots both larger and darker than those 
of the sides; the tail is dark in the median dorsal line and has 
indistinct lateral bars which do not encircle it. 

In my recently published observations upon this species, I 
referred to Sir Harry Johnston’s record of the occurrence of 
‘red’ and ‘grey’ cats of this species side bv side in Liberia; 
but I was unable to ascertain whether the red-haired skin ho 
figured belonged to the* strongly spotted form (F. nit rata ccfido- 
yatitrr) or to the weakly spotted, almost spotless form {F. (inrata 
aarata). ’Hu* skins brought back by Mr. Leighton demonstrate 
that the ‘red’ and ‘grey’ phases of the species that occur near 
the Cavallv River belong to the strongly spotted type. Hence it 
may he inferred as probable that the red-haired specimen men¬ 
tioned by Sir Harry Johnston also belonged to the spotted type. 
In that case there is no evidence of the occurrence of the weakly 
spotted form in Liberia; nor, so far as I am aware, has it been 
recorded from Ashanti, (’ape (least Castle, and Accra, whence the 
large-spotted form has been brought. 

Genetta ro ennis Waterh. (Plate LIV. fig, 4.) 

(inutta jtMHttix Waterhouse. P.Z.S. 1838, p. nil. 

Uvtalla /tor a sis Poiisargues, Ann. Sci. Nat. (8) iii. p. 28b, 1896 
(from Mavumba. French Congo). 

The type of this species is in the British Museum. Water - 
house’s description of it is Aery accurate, it is, however, difficult 
to c.\plain his comparison of the species with Uenrtta panhna Is. 
Geoff*. St. II., and still more difficult, to understand JDr. Matschies 
statement that the two are very likely identical, if he read the 
description of G. ]>oensis. Asa matter of fact, it would be hard 
to find two more dissimilar species in the genus. (J. pardina 
has a yellowish-grey ground-colour. There are only four or five 
rows of spots on the sides of the body, and those of at least the 
two uppermost rows are large, somewhat quadrangular, com¬ 
paratively widely separated, with red centres and black rims, and 
do not coalesce into longitudinal lines. The tail is very distinctly 
banded with white almost to the end and only the backs of the 
legs appear to be dusky. In (*'. poeasift, on the contrary, the spots 
are close-set, solid and numerous; as many as seven rows are 
traceable on each side and they coalesce here and there into lines, 
especially dorsally and on the outer side of the thighs. The 
liiubs are almost wholly blackish brown, with at most a narrow 
area, of paler speckled hairs down the front. The tail also is 
mostly black, the pale annuli being reduced to Intend pitches 
which are much more distinct in the basal than in the distal half, 
which is wholly black*. 

* Of the type of G. par (Una there arc two descriptions and figures extant, namely 
the originals published in Mag. Zool. 1832, Cl. 1, pi. 8, and those in Cuvier's and 
St. Hilaire’s Hist. Nat. Mumm. iii. 1833, livr. Ixvi. The locality was inland of 
Senegal. To this Matschie adds “ North Cameroon* and Togolnnd.” 
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The skin of the Liberian example does not agree in all respects 
with that of the type of G. poensix. In the former the spots and 
legs are rather blacker; the ground-colour is a dark grey, faintly 
washed with yellow, the chest and abdomen, and especially the 
chest, being decidedly darker than the sides of the body, and 
the pale patches on the tail are greyish, in the type specimen, 
however, the spots are rather browner ; the Jimbs are “ brownish 
black”; the ground-colour is a “deep rich yellow-brown,” the 
rings on the tail are “yellowish” or “brownish,” and the belly 
and chest are the same colour as the interspaces of the sides of 
the body, that is to say yellowish brown. The labial and sub¬ 
ocular pale spots, which are usually white in Genets, are yellow. 
Since learning from Mr. Thomas that amongst native-prepared 
African skins there are usually some discoloured by fire-smoke 
when being dried, 1 am disposed to attribute the colour differ¬ 
ences above described between the two skins to that cause*. 
It is certain that the fur of the type* of G. poeuxix has a dirty, 
almost gritty feeling, ami its inner side is hard, as if scorched. 
However that may be, I do not think there can be* much doubt, 
that the* two skins belong to the* same sj^rir.s ; whethei they 
represent distinct geographical race»s or not, additional material 
alone can settle. 

G, poensis was originally described from Fernando Po. It has 
not been ree*e>rded since* from that island. The* evidence that 
it came from Fernando Po appears to me* to he* untrust worths, 
judging from the rest of the skins,alleged to be from that locality, 
which formed the* subject-matter of Mr. Waterhouses paper. 
Some of the species represented, for example (Wcopilfiecttt * martnu 
and C. cnjlhroti *, are known to occur on the mainland of Africa ; 
and it is, in my opinion, highly probable that the* entire collection 
came from Lower Nigeria or thereabouts *. 

As regards the allies of G. por/tsis, it appears to me lo be 
probable that G. anr/olettsis of lineage +, recorded from Gaconda 
in Angola, is a related form. The limbs are said to be deep black 
and the tail black with three or four greyish rings at the ha.se, 
exactly as in the Liberian specimen of G. jmenxi s*. Bocage, how¬ 
ever, describes the pattern as consisting of large quadrangular 
black spots and regular bands upon a cinereous ground, which 
seems to indicate a larger spotted form than G. ponmis. 

Nearer still to G. poeitsix, if indeed it he not specifically 
identical with it, as its describe!* suggested, is G. yp.nettoide* 
Teimninck +, which was based upon specimens from ltio-lxmtry 
and Mina, and was said to he common on the (toast of Guinea. 
I can find nothing in the description of tin* latter species to 
distinguish it from G. pop ns is ; and the probability of their identity 
is enhanced by their geographical distribution §. 

* Set* also Pousargues, Ann. Soi. Nat. (8) iii. p. 280. 1890. 

t J«rn. Sci. Matt. Lisboa, ix. p. 29, 1884*. 

X Kaq. Zool. Claim', pt. 1, pp, 89-93. 

§ Pousargues, on the contrary, suggested that G . penettoides might be a synonym 
of G. pordma. 
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(f. srrralina 1 > ucli. # from the (Saboon and (i. victoria*. Thos. f 
from Entebbe, will also prove, i suspect, to belong to the same 
category of species as (/. porn sis. In (r. served ina, however, the 
linear arrangement of the spots seen in (J. pom,sis is not 
apparent and the tail is differently 1 landed. (1. victoria; also 
differs in the annulation of the tail, its paler underside and other 
characters. (J . victoria* is placed by IVlatschie £ in the section 
of species with long-haired tails. The hairs of the tail, howevei, 
are not long in the sense that those of (}. ymetla, (W feline /, and 
(x. donyolana ait* long. 

<1k\ftt\ joiinstom, sp. n. (Plate L1Y. figg. 1, 2.) 

This species, which i.^ d(*dicated to Sir Harry Johnston, who 
has interested himself in the fauna of Liberia, may be briefly 
diagnosed as a delict with the, tail short-haired and ornamented 
with eight black rings, which are longer, especially distally, than 
the pale rings; with a black spinal stripe and with the reddish 
spots on tin* sides rather small, dose-set and forming dorsally 
very distinct, longitudinal lines separated h\ narrow mteivening 
spares; and with the limbs for the most part dark-coloured. 

Hair oil hotly short and thick, about 20 mm. long, hut fre¬ 
quently longer on the lumbar region of the spine, where it 
ranges from about 20 mm. to .‘>0 mm., forming in the latter ease 
a, sort ot crest. On tho tail, especially at the root, the hair is 
short and thick, almost woolly, and about 22 mm. in length. 
(rround colour varying from a lather rich golden or ochre yellow 
to a paler, almost, samiy or greyish yellow', fading to a still 
paler \ello\vish or w hitish-grey tint on the under side, the holly 
and groin being lighter than the chest, and throat. From 
behind the shoulder to the root of the tail there extends a 
spinal stripe which is ahvavs black and varies in width from 
about 15 to 19 mm. On each side of this there are from five 
to mx rows of spots, the three uppermost rows being well defined 
and the one or two inferior rows, consisting of smaller spots, 
more scattered, more widely spaced and showing less regular 
linear arrangement. The spots of the two uppermost rows 
coalesce wholly or mostly into detinite longitudinal stripes, in 
which the number of spots cannot la* ascertained with certainty; 
there appear, however, to be about twelve from behind the 
shoulders to the root of the tail ; the spots of the third lino art* 
less coalesced than those of tin* two superjacent lines. The two 
uppermost rows art* about as wide as the spinal stripe anti aiv 
always wider than the intervening pale spaces, sometimes more 
than tw'ict* as wide. They always differ from the spinal stripe in 
colour, since they consist of black and red hairs intermixed, the 
red hairs being rather more in evidence in the centres than at 

* Kt*v. Muff. Zool. 1855, p. 151, ami Arch. Mis. \. p. 115, p). 1858. 

f 1\ Z. S. 1901, p. 87, pi. v. 

X Verb, rnternat. Zool. t?ougr. Itcrlin, 1001, p. 1138. 
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the edges of the spots or lines. This is also true of the spots of 
the third row; but the smaller spots of the inferior rows are 
blacker. On the upper part of the shoulders, the neck and the 
head, the stripes are well defined and of , much the same tint as 
those of the body, except that the spinal stripe, where tiuceable, 
is not wholly black but tinged with red. On the sides of the 
shoulders and on the thighs the spots are mostly black. The 
fore-leg is mostly ashy brown or blackish brown, becoming darker 
distally, but down the front there extends a greyish-yellow stripe 
of varying width which appears, however, to die out at the wrist. 
The hind-legs, from the hocks downwards, are greyish- or brownish- 
black, and there is a varying quantity of hair of the same colour 
above the hock behind; but down the front there extends, for a 
shorter or longer distance, a pale stripe of varying width ; this, 
however, is sometimes reduced to a mere remnant on the area 
between the hocks and toes. The tail presents eight black rings 
separated by seven pale rings, the last black ring being long, and 
the extreme tip brown above and whitish below. On the upper 
side of the tail the block stripes are longer than the pale stripes; 
but on the under side the pale stripes are longer than the black 
ones, or at least as long in the proximal half of the organ, 
although in the distal half the black ones are longer below ns they 
also are above; the black stripes increase anil the pale stripes 
decrease in length towards the distal end of the tail. The extent of 
the increase in the length of the black stripes varies, but where it is 
greatest, the longest is about three times the length of the shortest. 
Both the black and the white stripes are irregular in shape and 
never present straight and parallel anterior and posterior borders, 
and in the proximal half of the tail the black stripes become 
narrower and less intense laterally and interiorly, whereas the 
pale stripes become broader and paler. The pale stripes are 
white below, but above they are yellowish with a varying quantity 
of blackish hairs pissing from one black stripe to another and 
representing the median spinal stripe. 

Length from fore part of nape to root of tail (on flat dried 
skin) about 375 mm. ( = 15 English inches)*; of toil about 
525 mm. (=21 English inches). 

This is probably the Genet of Liberia which has been identified 
as Genetta pardina Is. Geoffr. St. Hilaire + (Mag. de Zool. 1832, 
01. i. pi. 8)—a species based upon a living specimen said to have 
come from the interior of Senegal, but which Matschie records 
from the North Oameroons and the coast of Togoland. G. par¬ 
dina, however, may be distinguished from G. johnstoni by having 
the spots on the upper part of the sides of the body large, wide, 
separated from each other by w ide intervening pole areas and 

# The complete skin would probably have measured another 126 mm. (6 English 
inches) giving a total of 600 mm. (20 English inches) from the tip of the nose to the 
root of the tail* This would make the tail approximately equal to the head and 
body in length. 

f J. Biittikoftcr, ‘ Reisebilder aus Liberia, 1 1890; H. Hv Johnston, * Liberia,* ii. 
pp. 703 & 766,1900. 
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not coalesced into definite longitudinal lines. The limbs of 
G. par din a also appear to be paler. They are at all events pale 
externally, for in the original description the toes and the inner 
sides are said to be blackish, and the figure represents the outer 
sides of both fore and hind limbs as much the same colour as the 
body. Matschie describes the legs as quite pale. In this, as in 
some other respects, his Togoland examples referred to G. pardina 
differ from the type of that species and may prove to be sub- 
specifieally distinct. 1 think it is highly probable, perhaps 
certain, that (i. johnsloni is related more nearly to G. pardina 
than to any species of Genet hitherto described. Jt may indeed 
prove to be a subspecies of that form ; but until the Genets are 
better known, it is difficult to decide whether a. specific or sub¬ 
specific value should he assigned to the various kinds that have 
been named. 


PoiAXA JiKHAHDSOXl Thoinps. 

Genetta riehardsoni Thompson, Ann. Mug. Nat. Hist. x. p. 204, 
1842. 

Subsp. LiBERlEXsis, ltov. (Plate LJV. fig. 3.) 

Ground-colour of dorsal and lateral surfaces of the body and of 
the upper side of the tail a rich yellowish fawn ; the fore-legs 
somewhat greyer externally ; the hind-legs externally as far down 
as the hock about, the same colour as the body, but greyer and 
paler below the hock anteriorly. The under side of the throat, 
chest and belly, the inside of the fore-limbs, of the hind-limits as 
far as the hoek, and the under side of the tail, except at the 
extreme tip, quite white, the white everywhere rather sharply 
defined fmm the yellow where the two tints are in contact. 
Underfill* of the dorsal and lateral surfaces smoky grey, of the 
belly white, except close to the yellow, where the grey persists. 
On the body there is no great difference in tint between the 
undorfur of a spot and of a yellow interspace: and this sometimes 
obtains on the tail, but in the majority of the skins, the underfill 
of an interspace on the tail is nearly white and much paler than 
that of an adjoining stripe. There is a median spinal stripe 
extending from between the shoulders, where it is narrowest, 
over the lumbar and sacral areas, where it is broadest, to the root 
of the tail. This is sometimes interrupted here and there, and 
sometimes doubled in parts and to a varying extent in some 
places strongly, in some places weakly zigzagged. The sjiots on 
the body are arranged in four or five longitudinal rows; they are 
all solid and usually longer than wide, the spaces between them 
being relatively narrow; those of the inferior row’s are usually 
much smaller, those of the lowest row’ running along that part of 
the w T hite under side which has grey underfill*. These row’s of 
spots extend backwards over the thighs and forwards over the 
shoulders and sides of the neck; on the sides of the neck the 
inferior rows do not form definite lines; the two upper rows, on 
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the contrary, usually form four distinct, sometimes more or less 
interrupted longitudinal stripes along the nape, and these are 
continued forwards on to the summit of the head in the only 
specimen in which that region is preserved. There are a few 
small spots on the front of the fore-leg above the wrist and a few 
on the hind-leg down to the hock. The Lick of the hind-leg below 
the hock is sooty. The tail is longer than' the head and body; 
its hair is thicker but only a little longer than that of the 
body. It is marked with from 12 to 13 black stripes which 
obviously correspond with the spots of the uppermost row on each 
side of the body. These stripes are not regularly amiuliform, for 
although they encircle the tail, they are much narrower laterally 
and inferiorly than dorsally ; they are somewhat triangular in 
shape, the anterior border being produced forwards in the middle 
line, while the posterior border is correspondingly, though to a 
lesser extent notched. The median spinal stripe of the body is in 
some places represented on the* tail by a median spot or abbreviated 
line in the middle of the interzonal spaces ; but these spaces are 
not subdivided by a narrow secondary ring or ‘ shadow-stripe f 
which is at least traceable in the typical form of P. richardsani. 
In the median dorsal line, there is no very great difference in length 
between the stripes and the interspaces in the proximal half of 
the tail; but in its posterior half the stripes become sometimes 
much, sometimes a little narrower; the extremity of the tail for 
about two inches beyond the last stripe is yellowish and clouded 
with ashy grey, representing an indistinct double stripe above. 

Measurement of type specimen : — From the fore part of the 
nape to the root of the tail about 275 mm. ( = 11 English inches); 
tail 400 mm. (=1(1 English inches). 

Mr. .Leighton brought hack six skins of this interesting new 
animal, three being apparently those of adult specimens, one sub- 
adult and two young. The latter are darker in hue than the 
others, the belly being noticeably yellow. But since the fur of 
both, and especially of the darker of the two, up]wars to have 
been singed, I suspect that the dai kness of the pelage in these 
young specimens is to be attributed to tire-smoke during drying 
(cf. supra, p. 1040). 

Two forms of this genus have been hitherto distinguished, 
namely Poiana richardsoni Thumps. (Ann. Mag. Nat. Hist. x. 
p. 204, 1842), of which the British Museum has one skin, the type, 
ticketed Fernando Po, two ticketed Benito River (G, L . Bates 
coll.) and one ticketed Sierra Leone; and P. richardsoni ochracm 
Thos. (Ann. Mag. Nat. Hist. (7) xix. p. 372, 1007), of which 
the British Museum possesses the oidy known specimen from 
Yambuya, Aruwimi, River Congo (It. B. Woosnam). 

In the typical form of P. ricJuirdsoni the colour is a dusky 
yellowish brown ; the spots are variable in size but mostly large. 
They do not, however, run into longitudinal lines, except on the 
neck and shoulders. The under side of the body and inner side of 
the limbs are a much dirtier white than in the Liberian animal, 
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mid the pale tint is not so sharply defined from the yellowish tint 
of the sides of the body. The bands on the tail vary in thickness, 
but are almost parallel-sided all round and the intervening space 
is marked with a narrow ring which, although \arying in distinct¬ 
ness, is always apparently detectable ; the under side of the tail is 
not white and only a little paler than the upper. The example 
in the British Museum, alleged to have come from Siena Leone, 
does not differ appreciably from the type and the two from the* 
Benito River. Its locality is probably erroneous. 

The type and only known example of Poinmt riv/mrdson i 
or hr avert has the ground-colour a richer and more rusty yellow 
than in the others. The spots on the body are very small and 
widely spaced, and show signs of fusion into definite lines only 
upon the dorsal area between the shoulders. The caudal lings 
are narrow, much narrower than the interspaces, which have no 
intermediate stripe. The ventral surface of the body and tail and 
the insides of the limbs arc yellowish and only a little paler than 
the dorsal surface. 

The three subspecies ma\ be distinguished as follow s- 

a. Spots small and widely spaced; ventral surface yellowish, 

scarcely paler than flu* dorsal. ochrnceu . 

a 1 . Spots mostly large and theiofore more closely-set; ventral 
surface white or whitish. 

h. l)orsal surface a dusky yellow-brown; ventral surface 
yellowish or creamy white, gradually blending with 
the \ellowish hue of the sides; under side of tail not 
white, hardly paler than the upper; rings on tail 
regular and annuliform, with intermediate rings more 
or less apparent . richardtioni. 

h\ Dorsal surface a lighter dearer yellow ; ventral surface 
milk-white and sharply defined from the yellow' hue 
of the sides of the body ; underside of the tail white ; 
tail-rings not regularly annuliform, somewhat tri¬ 
angular in shape ; intermediate rings not apparent. 

high tout . 

Okpiialophuk DORSALIS Dray. 

Cephalophu$ dor mils Dray, Ann. Mag. Nat. Hist. (1) xviii. 
p. 1(15, 1846 ; Sclater & Thomas, Book of Antelopes, i. p. 155, 
1895. 

A single fiat skin, apparently belonging to the typical race 
of this Antelope. 


Cephalophijs dorias Ogilb. 

Cephalophns dorian Ogilby, P. Z. S. 1836, p. 121 ; Sclater & 
Thomas, Book of Antelopes, i. p. 171, pi. xx., 1895. 

Two fiat skins. 

I find it impossible to compare the skins of this species in which 
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the back is transversely banded with block, and shows no trace of 
a spinal stripe, with the skin of the previous species, C. dorsalis , 
which has a broad black spinal stripe, without concluding that 
the stripes of C. dorice actually represent the spinal stripe of 
< 7 . dorsalis . In other words, the forerunners of (\ drrrim had 
a wide spinal stripe which in the course of the evolution of the 
species became broken up into transverse black bands. 


December 10, 1907. 

Sir Edmund G. Loder, Bt., Vice-President, in the Chair. 

The Secretary read the following report on the additions made 
to the Society’s Menagerie during the month of November 
!907 

The number of registered additions to the Society’s Menagerie 
during the month of November was 190. Of these 73 were 
acquired by presentation and 7 by purchase, 104 were received 
on deposit, 2 by exchange, and 4 were bred in the Gardena. 
The total number of departures during the same period, by 
death and removals, was 165. 

Among the additions special attention may be directed to:— 

A male Hamlyn’s Guenon (Cercopithecus handy nt), from the 
Ituri Forest, new to the Collection, deposited on Nov. 5th. 

Two Orisons (Oalictis vittata), from the Argentine, presented 
by M. C. Livingstone Learmonth, Esq., on Nov. 21st. 

A collection of "Rodents, including 1 Darling’s Rat (Mus 
chrysophilm ), 6 Vley Rats (Otoinys irroratm ), 3 Peters* Water 
Rats (Dasymys incomtns ), new to the Collection, from S. Africa, 
deposited on Nov. 14th. 

A male Yak (Poephagus grannie ns ), from Tibet, received in 
exchange on Nov. 30th. 

Two Mountain Ka-Kas (Xestor nolab ills) and 3 Kiwis (Apteryx 
australis ), from New Zealand, deposited on Nov. 23rd. 

One Spotted Eagle (Aquila clanga ), captured in the North Sea, 
presented by Capt. R. A. Allenby, R.N., on Nov. 5tli. 


Mr. R. H. Bume, F.Z.S., exhibited the feet of a Common 
Duiker (Cephalophm sp.) with extensive and more or less 
symmetrica] overgrowth of the hoofs. The overgrowth was most 
marked in the fore-feet, each hoof showing a tendency to an 
inward spiral twist. The specimen was presented to the Royal 
College of Surgeons’ Museum by Mr. Griffin, of the Pretoria 
Museum, Transvaal. The Antelope was shot (wild) by a farmer, 
in stony bush veldt country about 40 miles from Pretoria. 
Nothing unusual was noticed in its gait or running powers. 
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Mr. F. E. Beddard, F.R.B., Prosector to the Society, exhibited 
a skin of the rare Marsupial JJaclylopsila palpator (A. Milne- 
Edw.), which had been placed in his hands by Dr. 0. (1. 
Seligmann, F.Z.8. 

A collection of Molluscan Shells, Corals, &c. collected in the 
Pamban Channel, Southern India, was exhibited on behalf of 
Mr. C. M. Yenkataramanujalu. 


The Secretary, Dr. P. Chalmers Mitchell, F.R.8., exhibited pre¬ 
parations of the intestinal tracts of the Polyprotodont Marsupials 
Phaxcoyale penicillata , SwiuthopxiH larapinta, and S. crasaieaadata , 
made from specimens kindly lent him for the purpose by Mr. II. 
C. Book, F.R.S., and remarked on the simplicity of the patterns 
displayed by the intestinal tracts of these and other Dmynridu? 
as contrasted with other Marsupials. 


The following papers were road :— 


1. On the Origin of the Mammal-like Reptiles, By R. 
Broom. D.Sc., C.M.Z.S., Victoria College, Stellenbosch, 
S. Africa. 

[Kerriml A»ij?a«»t 1, 1907.J 
(Text figures ‘244 247.) 

A considerable amount of discussion has recently been given 
to the question of the origin of Mammals, and so far from 
a general agreement having been arrived at, men of science are 
becoming more definitely arranged into two groups - those who 
believe that mammals are descended from Amphibia and those 
who hold that they sprang from Reptiles; and to judge by the 
reports of a recent Congress, the opjKising opinions seem to he 
held with a warmth reminiscent of a bygone age. At the 
meeting of the British Association in Bouth Africa in 1905 J 
mid a pajM»r (1) endeavouring to show that the ease for descent 
of the mammal from a Cynodont reptile, or a closely allied form 
was very strong, and that the main objection urged against it 
from the mode of development of Meckel's cartilage in the 
mammal is of no weight, the condition of affairs being exactly 
what we should expect from our knowledge of the Cynodonts. 
In the present paper I wish to say little on the origin of 
mammals, as the British Association paper lias recently been 
published, and there is little to add to it that is new; but I 
desire to call attention to some new discoveries that throw most 
important light on the origin of the mammal-like reptiles. The 
Anomodonts, the Cynodonts, and the Therocephalians are fairly 
well known; some of them even as well known as regards their 
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osteology as living reptiles, but concerning their origin or nearest 
reptilian allies we have hitherto known little or nothing. 

Though Owen (2), as far back as 1845, recognised mammal-like 
features in the Anomodont dentition, and also later when he 
described the skulls of Uynorionts and Therocephalians, Cope (3) 
seems to nave been the first to have expressed the view that the 
mammalian resemblances found in certain Permian reptiles were 
due to a genetic affinity. Between 1875 and 1878 the first 
remains of Pelycosaurian reptiles were discovered, and Cope 
recognised in them so many mammalian characters that he 
suggested that the Mammalia had probably been descended from 
them. As the South African Anomodonts had also a number of 
similar mammal-like characters, he united the two suborders in a 
new order Tlieromorpha, a name afterwards changed to Theromora. 
As the result of later work on the Pelycosaurians by Baur and 
Case (4), and on the South African forms by Seeley and myself, 
it l>ecame manifest that the group Tlieromorpha is not a natural 
one, the Pelycosaurs being more nearly related to the llhyncho- 
cephalians than to the mammals. Osborn (5) in 1903, in his 
most important paper on the classification of the reptiles, reviewed 
the recent work and came to the conclusion that the reptiles had 
very early become specialised along two very distinct lines -the 
one giving rise to the lizard dike forms ami the other to the 
mammal-like. The former group he called the Diapsida and 
the latter the Synapsida. In the Diapsida he placed all the 
primitive Rhynchocephaloid groups, including the Pelycosauria, 
as well as most of those reptilian orders which sfrnn to have 
sprung from a 8phenod,on -like ancestor. In the Synapsida he 
placed, besides the Anomodonts and “ Theriodonts,” the Chelo- 
nians and Plesiosaurians. Though most recent opinion has been 
in favour of some such division of the Ileptilia, it seems doubtful 
if the Chelonia and Plesiosauria should l>e placed in the Synapsida, 
and I am inclined to agree with Boulenger (6) in placing them 
rather with the Ilhynchocephaloid groups. It seems to me, however, 
advisable to retain Osborn’s names for the two large groups, but 
making the Synapsida only include the mammal-like forms, with 
possibly the Pareiasauria. 

Within the last few years our knowledge of the Synapsida has 
greatly increased. Four well-marked suborders of mammal-like 
reptiles are recognised, viz.: the Anomodontia (Owen), for the 
Dicynodon-like forms; the Cynodontia (Owen), for the reptiles 
like Galesaurm and Gomphognathus with a well-developed secon¬ 
dary palate; the Therocephalia (Broom), for the mammal-like 
reptiles, such as Scylacosaurus, which have a Bhynchocephalian 
palate; and the DinocepkaUa (Seeley), for those specialised forms 
which resemble Titanosuchus. For these four suborders the term 
Thtrapmda has been proposed (7) as an embracing order* Pareia- 
8<mrm and its allies, such as Tapinocephalus , Propappm , <fce., 
may perhaps be considered to form a second order of the 
Synapsida, the Pareummria Seeley. 
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The oarly orders of tlie Diapsida are less fully known than 
those of the Syrmpsida. The Pelycosauria are, thanks to the 
labours of Cope, Baur, and Case, now fairly well known, though 
there are still a number of serious blanks in our knowledge. The 
digital formula is not certainly known and more definite know¬ 
ledge is required of the structure of the tarsus. Even in the 
skull there is still a little doubt about the structure of the 
posterior tenq>oral region. Most authorities, however, seem 
agreed in placing the order in the Diapsida. 

The Procolophonia are much better known, nearly every detail 
in the osteology of Procolophon being as fully known as in i*ecent 
animals. In most of its characters the latter comes nearer to the 
early Rhynchocephalians than to the mammal-like forms. The 
digital formula, is that of the lizards - 2, 3,4, 5, .‘1; there are well- 
marked abdominal libs, the vertebrae are notochordal, the pre¬ 
vomers carry teeth, there is a quadrato-jugal bone, and the very 
small coronoid process is formed by a distinct coronoid bone and not 
by the dental v. it shows affinities, however, with the mammal- 
like groups in having a well-developed precoraeoid, hut this is a 
character w hich must ha ve been }assessed by early Diaptosaurians, 
as it is met with in the Pelycosauria ns, in Mexomurus and in 
Ihhomnrns. Most, of the other important characters are common 
to the early Diapsidan and early mammal-like forms </., the 
plate-like pelvis, the intercentra, the pro atlas, and the columella 
cmnii. From the considerat ion of these points 1 have expressed 
the opinion that Procolophon should be placed among the early 
members of tin* Diapsida rather than among the Synapsidn. 

While the Pelycosauria and the Procolophonia secni to be 
Diapsidun orders, it must nevertheless be admitted that both 
show T certain resemblances to the mammal-like groups. As 
already montiomxl, Cope believed the Pelycosnuis to l>e closely 
allied to the South African u Theriodonts,” and Procohphott has 
l>een placed among the mammal-like forms bv Seeley ( 8 ), 
Boulenger (6), and others. The most striking resemblance is in 
the shoulder-girdle with its well-developed precoraeoid. As, 
however, an ossified precoraeoid is found in the “ Cotylosauria ” 
and even occasionally among the Stegoceplmlia, we should 
naturally expect it to lx* met with in the early forms of both 
Synapsidan and Diapsidan reptiles. The digital formula of the 
Therocephalians and other Therapsida, viz. 2, 3, .‘1, 3, 3, marks 
them off fairly distinctly from the Diapsidans with a typical 
formula of 2,3,4, f>, 3. Still, when dealing with Permian reptiles, 
w r e find the Diapsidan and Synapsidan types approach each other 
so markedly that we are constantly in doubt about the position 
of individual forms. No distinction can be found in the 
shoulder-girdle, the palates are similar and both have plate-like 
pelves ; and it becomes manifest that the two groups have had a 
common ancestor, or that one of the groups has sprung from 
a member of the other. 

I have been inclined to find the common ancestor in the some- 
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what artificial group “ Ootylosauria,” a view also supported by 
Osborn (5) and Broil i (9), while Boulenger (6) is inclined to place 
the common ancestor among the Stegoceplialia. Part of our 
difficulty consists in our not knowing very clearly what a Cotylo- 
saurian is. The term was proposed by Cope for reptiles re¬ 
sembling Diadectes and Empedim , and many other forms were 
afterwards included, for the most part very imperfectly known, 
but supposed to agree with Diadectes in having the temporal 
region roofed. Case has recently shown that in some members 
of the Diadectidie there is a small temporal fossa, while in the 
structure of the palate and some other points they differ greatly 
from other known forms, such as Par io tick as, and he proposes to 
remove them from the Ootylosauria altogether and place them in 
another order Chelydosauria. Broil i’s (9) recent work on Labido- 
saurus shows that we have here a fairly highly organised type 
approaching in many points the Procolophonia. Then there is 
Pareiasaurm , which is often also placed in the Ootylosauria, and 
which agrees with most of the genera in having the temporal 
region roofed, but differs markedly in a number of other points. 
Whether it is possiblo to keep tho Ootylosauria as a superorder 
embracing a number of suborders which differ greatly can only 
be satisfactorily answered when more is known of the American 
types. In the meantime it seems better even to multiply the 
already large number of reptilian orders or suborders than to 
group together in an artificial manner forms that have little 
affinity. 

As possible ancestors of the Syiutpsida and Diapsida we may 
dismiss the Diadectidie as too specialised. The Pareiusauriu, 
while they might be considered as ancestral to the mammal-like 
forms, are much too specialised to have been the ancestors of the 
Diaptosaurians, even though they still seem to retain the digital 
formula 2, 3,4, 5,3 *. The Pariotichidaj, on the other hand, have 
most of the characters we should want in the common ancestor 
of the later reptiles. The few known specimens, however, have 
lost the cleithrum which the ancestor must have had, as it is still 
found in the Anomodonts. Pareiasaurm and the Diadeetids have 
it well developed, and it is not unlikely that forms may yet be 
discovered resembling Pariotichus and Labidosawrm , but retaining 
the cleithrum. Such a form might well be the looked-for 
ancestor. 

Until recently the gap between the Therocephalians and the 
Cotylosaurs lias been a fairly wide one, but a specimen has just 
been discovered which largely bridges it over. This is a small 
animal found at Victoria West. It is so well preserved that, with 
the exception of the temporal region, the palate and the tarsus, 
almost every detail of the anatomy is known. It has been named 

* There has l>een some difference of opinion on the digital formula of Pareia- 
saurus, Boulenger - definitely statiug that it is 2, 3, 3, 3,3. I have elsewhere 
shown (10) that in the very closely allied Pareiaaaurian genua Prvpapput there i» 
reason to believe that the formula is 2,8,4, 6,3. 
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Gated irus scholtzi (11). The facial region is not unlike that of 
Palceoh utter ia , there lading no specialised canine. The lower jaw 
in general structure is essentially similar to that of the Anomo- 
donts and differs from that of the Therocephalians in the absence 
of the large coronoid process of the dentary. The shoulder- 
girdle is like that of the Therocephalians and differs from that of 
the Anomodonts in the absence of the cleithrum. The humerus, 
ulna, and radius are like those* of the Therocephalians, except 
that the ulna has no olecranon process. The carpus is very like 
that of the Anomodonts, and the digital formula is 2, 3, 3, 3, 3. 
There are intercentra in the cervical region and the ribs aro 
single-headed. There .are large numbers of slender abdominal 
ribs. The pelvis is plate-like, with the ilium small and passing 
upwards. 

It will bo seen that we have here a form which agrees with the 
mammal-like reptiles in the digital formula, in the structure of 
the shoulder-girdle, and for the most part in the limbs, but with 
a somewhat more primitive mandible, but which differs from 
them and agrees with the Diapsidan reptiles in having abdominal 
ribs and a plate-like pelvis. Had the rnanus not been preserved, 
I should have placed the form somewhere near the Pelycosauria, 
and the Procolophonia among the primitive Dinptosaurians; and 
had the mandible not been so essentially Anomodont, I should 
still have done so in spite of the digital formula. But the 
combination of characters shows that we have a form on the 
mammalian line, but not far removed from the Diaptosaurian or 
Cotylosaurian origin. Exactly where the point of origin has been 
is not clearly indicated, but the descent has most probably been 
either from a generalised Cotylosaurian or from a primitive 
Diaptosaurian. How the formula 2, 3,4, 5,3 was changed into 
2, 3,3, 3, 3 is not known, but in Galschirus we see some indication 
of the change. The lnetocnrpnls increase in size from the first to 
the fourth, just as is usually the case in Diapsidans, and this 
seems to show that the limbs were directed out wan Is from the 
body considerably, as in lizards, and that the reduction had but 
recently taken place. In the Therocephalian 7 'keriodesm m (12) 
there seems from the figures to be some indication of a transition 
from the Diapsidan to the Synapsidan formula, but in an un¬ 
doubted Therocephalian pes I have examined there is not the 
slightest indication of the larger formula, the numbers being 
the typical 2, 3, 3, 3, 3, and I feel inclined to believe that the 
change has taken place in two rapid stages, 2, 3, 3, 4, 3 and then 
2, 3, 3, 3, 3. 

In the accompanying figures the development of a number 
of important structures is traced through the various groups that 
lie between the Ootylosaurs and the Mammals. The types in no 
case lie in the direct line of descent and are only taken as the 
best-known examples of the different stages of the development. 

I shall not take into consideration the skull generally, as 
though it is well known in all the Theiupsidan suborders it is 
Proc. Zool. Soc. —1907, No. LXX. 70 
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very imperfectly known in the Cotylosaurians, and even in the 
Pelycosaurs there are one or two points in doubt, and in Gale- 
chirus both the palate and temporal region are unknown. 


Text-fig. 244. 




E E 

Mawliblos of Mammal-like Reptiles. 


A. Procolophon trigoniceps. I). l/yeosnchns vanderrieti. 

B. Qalechirus scholtzi . K. Cgnognathus platyceps. 

C. Dicynodon jouberti. F. Oomph ognathus kavnrmcyvn. 

Ang., atigulare; Art., articular**; Co., coronoid ; Dent., dentary; 

S.Ang., aur-angulare; Sp., splenial. 

The mandible is, however, well known in most types. In 
Procolophon the anterior half of the jaw is formed of two boxes, 
the dent&ry forming the outside and supporting the teeth and u 
large splenial, which forms the greater part of the inside. 
Immediately behind the row of teeth is a well-developed little 
coronoid bone. On the inner side, at the back of this bone and 
near the top of the jaw, is a large oval opening into the large 
cavity of the posterior part of the mandibles. On the outer side 
of the jaw just behind the dentary is seen the large angular and 
surangular, each forming about half of the outer surface of the 
posterior half of the jaw. The angular appears to pass back 
to the angle of the jaw and to form the whole of the inner side of 
the posterior part, the surangular forming the upper border. 
The articular is small and wedged in between these two bones. 
In Pareia8cmru8 there is certainly a large angular and a large 
splenial a little like that in Procolophon, but the posterior part of 
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the jaw is not well known. In Dimelrodoti the jaw bears con¬ 
siderable resemblance to that of Procolophon. There is a large 
splenial on the inner side and a large angular on lx>th the inner 
and outer sides of the posterior part. There is also a large sur- 
angular and a small articular. There is some evidence of a 
coronoid element. In front of the articular on the inner side a 
distinct element called the prearticular is said to occur. 

In Gcdechiras only the outer side of the jaw is known, and it 
differs from that of the early Dinptosaurian types mainly in the 
absence of a distinct coronoid bone. The angular forms more 
of the outer surface and probably less of the inner. 

In the Anoiuodont such as Gmlcnodou (13), the jaw is fairly 
similar to that of Gahchiras except that there are no teoth. On 
the outer side the angular is a huge lame somewhat oval in shape 
which forms the greater part of the posterior half of the jaw. 
The surangular ties aliove it, but is for the most part hidden by 
it. There is no coronoid bone. The splenial is well developed. 
The articular is only in part hidden by the angular. 

The mandible of the Therocephalians is pretty fully known, 
almost all details being known in both Lycosuchns (13) ami 
Hyccnasuchuti (14). The only important difference between this 
type of jaw ami that of tin' Anomodont is that the dentary has 
its upjH»r and j>osterior end developed into a large coronoid 
process. 

In the Cynodonts the mandible differs greatly from that of the 
Therocephalians, owing to the dentary becoming greatly developed 
and the other elements greatly reduced. The dentary forms not- 
only a large coronoid process but nearly the whole of the back 
|wirt of the jaw, and hides the whole of the surangular and much 
of the angular and articular. 

In the mammal the dentary forms the whole jaw, the rudi¬ 
mentary elements having disappeared. 

The next important, structure whose evolution may lx? con¬ 
sidered is the shoulder-girdle. Fortunately this is well known in 
most groups. 

In the Labyrinthodonts the girdle is made up of a large flat 
interclavicle, with two large flattened clavicles and a pair of 
slender cleithra —these membrane-bone elements supporting the 
cartHago-girdle proper, which no doubt Wiis made up of a per¬ 
manently cartilaginous precoracoid and coracoid with an ossified 
scapula. Of course in most specimens of the girdle proper only 
the scapula remains as a fossil. In some forms, e. g. Eryops , the 
whole girdle is ossified and we find well-developed coracoids and 
preeoracoids. 

In most of the Ootylosaurs the same eleven elements are met 
with, in the Diadectidtti there is a large precoracoid and coracoid, 
with a large scapula which is supported in front by a well- 
developed cleithrum. In Pareiasaurus there is also a well- 
developed cleitkrum, and the shoulder-girdle for the first time 
has a distinct acromion formed by a twisting of the anterior 

70* 
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scapular border. In Pariotichus , according to Case, there is no 
cleithrum, and in none of the members of the Diapsidan phylum 
does the cleithrum ever reappear. The Pelycosaurs, Procobphon 
and its allies and Mesosaurus, all retain the ossified preeoracoid, 
but soon this too becomes lost as a bone and is never again found 
in any of the Diapsida. Anterior developments of the scapula 
sometimes take the plat*) of the lost precoracoid, as in the Chelonia, 
the Plesiosaurs, and in the Ostrich ; and the coracoid and scapula 
occasionally have anterior developments which are somewhat 


Text-fig. 245. 





Shoulder-girdles of Mammal-like Reptiles and of Omithorhynchus . 


A. Procolophon trigoniceps. 

B. Galechiru* scholtzi, 

C. Ictidosuchus primavus. 


D. Oudenodon haini . 

K. Galesuchus browni. 

F. Omithorhynchm anatinm. 


Sc. , scapula; Co., coracoid; P. Co., precoracoid. 


precoracoiddike as in the Lizards, but a distinct precoracoid 
never appears when once lost. In Proeolophon the scapula is 
short and broad, the precoracoid of large size with a round 
foramen, and the coracoid also well developed. These three 
elements are never anchylosed even in ola specimens* The 
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clavicle passes up along the front of the scapula, taking the place 
of the lost cleithrum. The interclavicle is large and T-shaped. 
In Mesosaurm and Heleomttrm (11) the scapula, coracoid, and 
preeoracoid are completely anchylosed. 

In Ualechirm the scapula is long and narrow, except at the 
lower end, where it broadens out for articulation with the pre¬ 
coracoid and coracoid. There is no distinct acromion, though the 
anterior border of the scapula is somewhat twisted. The coracoid 
and preeoracoid are well developed, but much smaller than in 
Procoluphon and not anchylosed. The interclavicle lias a large 
and rather broad posterior portion. The clavicles are well 
developed and appeal 1 to pass a considerable distance up the front 
of the scapula, but there does not- appear to be a cleithrum. 

In the Therocephalia the shoulder-girdle is not very fully 
known. In Ictidomtchns (15) only the cartilage-hone elements 
are preserved. The scapula is long and slender in its upper part 
and broad at the lower end. There is no distinct acromion and 
no twisting of the anterior border of the bone. The precoracoid 
is a large flat, somewhat square-shaped Ixme with the foramen 
completely surrounded hv the bom*. The coracoid is smaller and 
of the usual shape. It is not known whether there is a cleithrum 
or not. 

In the Anomodonts the shoulder-girdle is well known. The 
scapula is long and well developed and has a well-marked 
acromion. The preeoracoid has a large foramen, which is in part 
formed l»v the scapula. One of the most noteworthy characters 
in this type is the presence, at least in Dicynodon and Oudntodon, 
of a distinct cleithrum. The interclavicle in some forms is short, 
e. g. Lyatromuras (16), while in others, e. g. Dicynodon , it is 
elongated. 

In the Oynodontia the shoulder-girdle is not fully known. 
Seeley (17) has figured the scapula with portions of the coracoid 
and preeoracoid of Cynoynathm , and I have recently figured an 
imperfect shoulder-girdle of *Ehu'omchn& (18). The scapula is 
well developed and somewhat like that of the Anomodonts, having 
a well-formed acromion. The coracoid and preeoracoid, so far as 
known, are also Anomodont-like. There is no evidence of a 
cleithrum. There is a well-formed clavicle in Diadem odon, but 
the interclavicle is not yet known in any Cynodont, but probably 
occurs in all species. 

In the closely allied Monotremes the only essential difference 
in the shoulder-girdle from the Cynodonts is in the preeoracoid, 
which has become reduced and no longer articulates with the 
scapula. 

In Marsupials and Eutheria the precoracoid is lost as a skeletal 
element and the coracoid rudimentary, but, as 1 discovered some 
years ago (19), the Marsupial at birth still has a large coracoid 
which articulates with the sternum as in the Monotremes. 

The examination of the humerus, radius, and ulna in the var ious 
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groups does not throw much light on their affinities, but from 
the study of the carpus some interesting facts are obtained. 


Text-fig. 246. 





CarpuH of Sphenodon and of Mammal-like Reptiles. 

A. Sphenodonpunctatus (after C. Ondenodun trigonieep*. 

Howes and Swinnerton). I). Galemchus hroieni, 

B. Galech irus seholtzi. 

c 1 , c 2 , centralia; /, intermedium ; p, pisiform ; 7?, radius; r, radiale ; 7 r , ulna; 
ulnare; 1, 2, 3, 4, 5, carpafia; I, II, III, IV, V, metuearpals. 

In the case of the fossil carpi the elements are figured exactly as found. 

In Galechii'us and Oudenodon then* is evidently a slight lateral displacement. 


The carpus is practically unknown in any Cotylosaurian. Case 
has endeavoured to restore that of Pariotichus (20), but too many 
points are left in doubt to make it advisable to take it at present 
into consideration. Fortunately the carpus is well known in the 
two very primitive Diapsidan genera JMmetrodon (21) and Pro- 
colophon (22), as well as in the pre-Cotylosaurian genus Pry ops. 
In all three genera the carpus is so essentially similar, and so 
like that of Sphenodon , that we may feel pretty sure the Cotylo- 
saurian carpus was also of the Sphenodo n - type. 

In I)imetrodon t as shown by Case (21), there is a large radiale 
and ulnare, with a smaller intermedium between two well-developed 
centralia, of which the inner is the larger, and a fair-sized 
pisiform. In the distal row are five carpalia, of which the second 
is the largest. 

In Procolophon (22), as I showed some time ago, the carpus 
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has the usual four elements in the proximal row, two eentralia, of 
which the outer is the larger, and four distal carpals. It differs 
from that of Dhmtrodon and agrees with that of Sphenodon and 
most reptiles in having the pisiform articulating with the ulna. 
There is also evidence of specialisation in the 5th carpale being 
lost, though retained even in Sphenodon. 

In the recently discovered G<dechirus the carpus is preserved 
in perfect condition. In the proximal row are a large radiale and 
ulnare, with a smaller but well-developed intermedium and 
pisiform. In the distal row are live carpalia, but the 5th is 
small. In the centre of the carpus are two eentralia, of which 
that to the radial side is the smaller and lies between the radiale 
and the 1st carpale. It will he seen that this small animal with 
a mammalian digital formula has nevertheless a carpus almost 
exactly similar to that in Sphenodon. 

The only Therocephalian carpus at present known is that of 
77/ eriodesm hx (12), which, though well preserved, has unfortunately 
the elements somewhat displaced, liestorations have been 
attempted by Seeley, llardelebeu, and myself. We may feel 
pretty certain that there are the usual four bones in the proximal 
row, and also that there are only four in the distal row. There 
am? apparently two eentralia, one of which is rudimentary. 

In the Anomodontia the carpus is much better known, that of 
both (hidtHothm and OpistJioclmodon (23) being represented by 
perfect specimens. In (htdenorlon the arrangement is almost 
precisely similar to that in (hilt*dims* there being two large 
eentralia, of which the inner lies between the radiale and the 
1st carpale. There is a small hut distinct 5th carpale. In Opistho- 
cteuodoH there is no 5th carpale and the inner centrale is not so 
markedly between the radiale and 1st carpale. 

Until recently very little has been known of the Cynodont 
carpus. A very impertWt carpus of Microyomphodon (24) has 
been figured bv Seeley, but it is too badly preserved to help us 
much. About six months ago I figured the carpus of a new 
Cynodont ^Eiarosnr.hm (18), which shows at least the distal 
carpal* and the centralia in true }>osition, and though the 
proximal elements are somewhat displaced, we may feel fairly 
sure of their relations. There are but four distal carpals, the 5th 
being lost as in Mammals. Of the eentralia that to the radial 
side is rudimentary, the other being large, from which we may 
infer that the centrale of the mammalian carpus corresponds to 
the outer of the two eentralia of the primitive reptilian carpus. 
In the proximal row there are probably the usual four bones. 
We thus find that the Cynodont carpus is identical with that of 
the typical Mammal, except that whereas in the latter there is 
only a U a , the former has, in addition to a C 2 , a rudimentary C l . 

The evolution of the pelvis is now pretty well known. Perhaps 
the most primitive type of pelvis in any land animal is that seen 
in some of the Stegocephalia, such as Discomitrm. Here we 
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have an ilium with a fairly well-marked crest directed mainly 
backwards, an ischium of the flat semicircular type, and a rounded 
pubis. It is from some such type as this that all the later pelvic 
types have sprung. In the early Diapsidan reptiles the pelvis is 
but little modified from the early type. In Procolopkon the 
pubis and ischium are flat and lie in one plane, forming the 
typical plate-like pelvis. The ilium lias a fairly broad crest. In 
Palceohatteria the pelvis is almost exactly similar, and in a large 
number of the later Diapsidan orders the same type is retained 
with little modification. In the Pelycosauria, as exemplified by 
Embolophorm (25), the pelvis is of the plate-like type, but the 
ilium differs from the earlier forms in having the crest directed 
very markedly backwards. 


Text-fig. 247. 






Pelvis of Mammal-like Reptiles. 

A, Procolophon trigoniccps* I C. Ondenodon trigoniveps. 

B, Galechimc scholtzi. | D. Diademodon mastacus. 

II., ilium; Is., ischium; Pit., pubis. 


Among the Oolytosaurs, and even above the Labyrinthodonts, 
the ilium presents a number of modifications in connection with 
the various habits of the animals. In Eryops the ilium is long 
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and slender and passes straight up. In Lahulosaurus (9) the 
ilium is relatively small and is directed somewhat backwards. 
In Pareiasanrus (20) the pelvis has a large ischium and a smaller 
pubis, and though much specialised, they can still be referred to 
the plate-like type. The ilium, however, is quite unlike that of 
any of the early types and resembles that of the Anomodonts 
anti Mammals in having a large crest which is directed markedly 
forwards. 

In passing to the Therapsida the earliest tyj>e known is that 
found in Galechiras. Here the ilium is directed upwards and 
the crest is short. The pubis and ischium are of the plate-like 
type. The pubis is nearly square, with the anterior and outer 
angles bent downwards, so that, though the ischia make with 
each other an angle of about 90°, the fronts of the pubis are nearly 
in line. There is a round pubic foramen. The ischium is, as 
usual in the plate-like type, longer than broad. 

The pelvis in tlie typical Therocephalinns is unknown. Jn the 
Dinoeeplmlian Titnvosuchux the ilium is directed mainly upwards 
and has a short crest. The pubis and ischium are unknown. 

In the Anomodontia the pelvis is well known in a number of 
genent. The type seen in Ondenodon differs little from that 
of the other known forms. The ilium is directed well forwards 
and lias a large crest very like that in some Mammals. The pubis 
and ischium are somewhat removed from the plate-like tvj>e. 
The foramen, though small, lies lietween the pubis and ischium, 
and is thus a true obturator foramen. 

In the Cynodonts the pelvis is well known in Cynoynathus (17) 
and Diademodon (27), and less perfectly in some other genera. 
Tn general, the structure is strikingly mammal-like. The ilium is 
directed mainly forwards and has a very long crest. The pubis 
and ischium are almost typically mammalian, owing to the presence 
of a large obturator foramen. 

From the consideration of the comparative anatomy of these 
skeletal structures it Mill be seen that the mammal-like reptiles 
form a well-defined group, whose earlier members show so much 
affinity with the primitive Diaptosaurians and w ith the higher 
Cotylosaurians as to render it highly probable that from some 
Cotylosaurian ancestor all the later reptiles are descended. On 
the other hand, the higher mammal-like reptiles approach so 
closely to the mammals that it is not always possible to distinguish 
between them. Trityhdon is held by many to be a reptile; by 
others it is believed to be a mammal. Dramatherium, Micro- 
conodon , and Karoomys are generally believed to be mammals, 
but it is just possible they may be reptiles; while Sesamodon and 
Melinodon , which are believed to be Cynodont reptiles, may 
possibly prove to be mammals. The difference between a 
Cynodont reptile and a Monotreme is less than the difference 
between a Monotreme and a Mai-supial, and this again is not 
much greater than that between a Marsupial and an Insectivore. 
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The relationships of the various groups dealt with above may 
be represented by the following diagram :— 

Unknown Cotylosaurian ancestor. 


Paroiasauria (P.) 


Diadectidw (P.) 


? Dinocephalia ^ 


Galechirus (P*)* 


Zahidosaurus (P.). 




'(i 1 .).' 7 ' • , \ 

j * J)imetrodon (J\). 

/ Therocephalia / Procolopbonia (P.). 

/ (P.)* Palaohatteria 

Anomodonfcia Mesosauria (P.)- (!*•)• 

(K). * 

Line leading to most 

i 'ymxlontm ' DiapKidHH reptile* (T.). 

(T.). 

Primitive Mammals 

(T.). 

“ P.” signifies that the types or groups occur in the Pennian 
beds; “ T.” that they first occur in Triassic beds. 
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2* A Revision of the African Siluriil Fishes of the Subfamily 
Clariincv, By G. A. Boulanger, F.R.S., V.P.Z.S. 

[Received November 11,1907.] 

(Text-figures 248 -257.) 

The Siluricl Fishes of the Subfamily Clariince are one of the 
most interesting, but at the same time most difficult groups of 
the African fresh waters. Many of the species of Clarias are so 
closely related, so difficult to define, and show so much individual 
variation in characters which have been regarded as specific, that 
I have felt compelled to take up their study as if they had never 
been classified before. I hope the revision which I now offer will 
place the determination of the species on a sounder footing. 

The group is of special interest from an evolutionary point of 
view, the series Clarias — Allabenchelys—ClariaUabes - Gyinual- 
labes—Channallabes forming what may be termed an orthogenetic 
series* leading from a more typical Cat-fish to one that is truly 
Eel-like, with almost every link in the chain connecting the two 
extremes. A few of these types are represented on the subjoined 
text-figures. 

The eel-shape has been reached, in this series, by an elongation 
of the caudal part of the body concurrently with the fusion of the 
dorsal and anal fins with the caudal, and the reduction and final 
suppression of the paired fins, the ventruls first, followed by the 
pectorals. At the same time the bony buckler which so efficiently 
protects the head of the typical Clarias has been gradually 
reduced until its complete suppression in the most elongate forms, 
Gymnalkdtes and Channallabes . 

I do not believe for one moment that the more generalised 
forms here described represent the actual ancestors of the terminal 
type, as it is not likely that they should coexist at the present day; 
but 1 regard the appar ent links of the chain as side branches of a 
continuous stem, as the close allies of these extinct forms, and for 
the purpose of the study of the lines of derivation they are just as 
good examples as if they were the actual ancestors, because they 
must be so very similar to them. Even in paleontological series, 
what we usually regard as continuous series are surely mostly made 
up of such elements; except in the case of varieties we have 
no evidence of any one form having turned into another, evolution 
being after all still a hypothesis,—the only workable hypothesis, 
built up on concurring and converging probabilities. 

It is sometimes the case that an orthogenetic series is sus¬ 
ceptible of being interpreted in a reversed direction. But this 

* The term * Orthogenesis ’ hut been invented by Haacke in 1898, and has gained 
wide circulation through the writings of Aimer. It is intended to express deter¬ 
minate evolution, as opposed to the Darwinian idea of random variation leading to 
the formation of new types. In orthogenetie series the evolution of the organism is 
pushed on in one direction without adaptation having to intervene, although the 
ultimate result is an adaptation. 
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surely cannot happen in this instance, and the Clarrinat therefore 
teach us that a head protected by a bony buckler may gradually 
transform into one which is entirely devoid of such protection, a 
process of evolution which I am convinced has taken place in 
many and diverse groups of lower Vertebrates. 

1 have recently adduced this example of the Clariince in 
endeavouring to refute Prof, von Mehely’s inacceptahie theory 
that, in the group of La cert a mural is, the more feebly ossified 
skulls represent the more primitive types. In a recent reply to 
my criticisms*, my distinguished colleague of Budapest more 
clearly expresses his general views on evolution. As he thinks 
that the lizards with toothless palate are the oldest (“dass die 
Stammforin nodi keine (tauinenzlihne besass,” p. 474), that the 
pterygoid teeth were acquired l>y the later forms, and as he 
endorses the extraordinary Jaeckelian hypothesis of fishes having 
been derived from land Vertebrates ( Prototetrapoda), I fear further 
discussion with him on such matters would he mere waste of 
time. Nor can I feel sympathy for innovations in classification 
which are expressed by such barbarous terms as Xeolacertw and 
ArcheeolaeerUe. 


CLAJllTN^:. 

S'finapsis of the Genera, 

A. Dorsal tin Mnph'. formed entirely of articulated rajs. 

1. Eye with u flee bonier; pectonil uml ventral tin* well developed. 

Sides of heiui protected b\ bony shields 1. Vlarias Gron. 

Sides of hum naked, only the postorbital shield 

being present 2. AUabcnchelt/a Blgr. 

2. Kje without free border; sides of head naked. 

J\)*torbital shield present; pectoral tins well de- 

\plotted, ventral* small 3. Clariallabet Blgr. 

Postorbital shield absent; pectoral and ventral fins 

very small t. Gi/tnnnlfabes Gthr. 

Postorbital shield absent; pectoral tins rudimentary 
or absent, ventral* absent 5. ChannaUabcs Gthr. 

B. Dorsal fin divided into two, the posterior portion adipose. 

Sides of head protected by bony shields; adipose 
dorsal tin large and supported by bony rays (the 

produced neural spines) ..0, lletcrobranchus GeofFr. 

♦Sides of head naked, only tin* postorbital shield being 

present; adipose dorsal tin small 7. Dinotoptvrus Blgr. 


1. CuARIAS. 

Gronovius, Zoophyl. p. 100 (1781); Gunther, Cat. Fishes, v. 
p. 248 (1864); Boulenger, Poiss. Bass. Congo, p. 248 (1901), and 
Fishes of the Nile, p. 278 (1907). 

Afacroptero not us, part., Lacep&de, Hist. Poiss. v. p. 84 (1803). 
South-Eastern Asia, Syria, and Africa. 32 species are known 
from the latter part of the world. 


# Ann. Mus. Hung, v. 1907, p. 4t$9. 
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Synopsis of the Species . 

I. Vent ml fins midway l>etween end of snout and root of caudal, or a little 
nearer (less than i) the former; nasal barbel shorter than head*. 

A. Maxillary barbel not or but little longer than head, except in the very 
young; at least 20 gill-rakers on anterior arch, 

1, Length of head 3 to 3j| times in total length f; vomerine teeth forming an 
uninterrupted or scarcely interrupted band or patch; distance between 
occipital process and dorsAl fin at least 4 times in length of head. 
a. Head granulate above, except in the very young; D. 02-82; A. 46-65. 
a. Vomerine teeth mostly pointed or granular-subcorneal, forming a 
band which is not broader than the band of pranmivillury teeth; 
distance between occipital process and dorsal nil 4 to 7 times in 
length of head. 

‘20 -27 gill-rakers on anterior arch; distance between 

dorsal and caudal 1-1£ diameters of eye . . 1. C. anginUaris L. 

JO-50 gill-rakers on anterior arch ; distance between 
dorsal and caudal 1-2 diameters of eye .. 2. C. gariepinns Ilurch. 

87 gill-rakers on anterior arch; distance lietwmi 

dorsal aud caudal 3 diameters of eye . ... 3. C. mooru Blgr. 

/3. Vomerine teeth all or mostly granular,forming a crescentic hand with 
or without interior process. 

410-10 gill-rakers on anterior arch ; band of vomerine 
ttetli as broad as or a little narrower than band of 
pnemaxillary teeth ; bead not more than 1*4 as 

long as broad, 4-7 times its distance from dorsal.. 4. (* senega! ensis C. & V. 

25 (in very young ) -110 gill-rakers on anterior arch : 
band of vomerine teeth nearly 1 to 1.1 as broad as 
prannaxillary band; bead not more than 1$ as long 

as broad, 4-7 times its distance from dorsal 5. C. mossantbietis Peters. 

PO gill-rakers on anterior arch; band of vomerine 
teeth as broad as pncmavillary band ; bead 1^ as 

long as broad, VI times its distance from dorsal 6. vinciguerrae Blgr. 

35 (in very young)-135 gill-rakers on anterior arch ; 
band of vomerine teeth 1.1 to times width of 
premaxillary hand; head not more than as long 

as broad, 4-7 tunes its distance from dorsal 7. C. lazera C. & V. 

7. Vomerine teeth granular, forming a 
large semi-elliptic patch, squarely 
truncate behind, its longitudinal 
dibmeter 3 times that of pncrnaxil- 
larv hand ; 35 gill-rakers on anterior 
arch; distance between dorsal and 

caudal 1 length of head 8. C. me! la ml i Blgr. 

5. Head smooth above; 1). 78 85, A. 60-70; 
vomerine teeth granular, forming a 
hand which is not broader than pre¬ 
maxillary band; 45-70 gill-rakers on 
anterior arch; distance between dorsal 
and caudal not greater than diameter of 

eye ... . 9. C. tsanensis Blgr. 

2. Length of head 4 times in total length; 
vomerine teeth mostly granular, forming 
a baud which is a little narrower than the 
prannaxillary band and interrupted in the 
middle; head granulate above; 1). 63-72, 

A. 60-62; distance between occipital pro¬ 
cess and dorsal length of head; 66 

gill-rakers on anterior arch . 10. C. capensis 0. & V. 

R. Maxillary barbel l£ length of head ; 12 gill- 
rakers on anterior arch; head feebly granu¬ 
late above, l£ a# long as broad j vomerine 

teeth conical; IX 65-70, A, 66-62. 11. O. platycephalus Blgr, 

# The head is measured to the extremity of the occipital process, 
t Caudal fin not included. 
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II. Ventral fins once ami l to twice as distant from root of caudal as from end 
of snout, or nasal barbel at least as long as bead ; head smooth or very feebly 
granulate above ; less than 30 gill-rakers on auterior arch. 

A. Dorsal separated from caudal by a space at least equal to diameter of eye ; 

nasal barbel shorter than bead. 

1. Maxillary barbel shorter than head ; head 1£-1£ as long as broad, its length 

4 6 times in total length ; distance between occipital process and dorsal 
l l length of head; 10-13 gill-rakers on anterior arch; I). 05-78. 
A. 57-04. 

Maxillary barbel § a length of head, not reaching 
beyond gill-openmg 12. C. carsonii Blgr. 

Maxillary barbel $ length of head, reaching a little 

beyond base of pectoral 33. C. poensis Blgr. 

2. Maxillary barbel a* long as or a little longer than head; distance between 

occipital process and dorsal f-jj length of head, which is 4-5 times in 
total length. 

Head 1$ as long as broad; 1). 75-84, A. 60-70; 10 
gill-rakers on anterior arch , 14. C. xubmarginatv* Peters. 

Head 1J-1£ as long as broad ; D. 70-72, A. 50-58 ; 

13-15 gili-vakers on anterior arch 15. (7. Hocephahi* Blgr. 

Head slightly longer than broad ; D. 68-60, A. 40-42 ; 

20 gill-rakers on anterior arch 16. C. brcviccpn Blgr. 

3. Maxilluiv barbel once and 4 to twice as long as head; head 1£~1| as long 

as broad ; 12 -15 gill-rakers on anterior arch. 

Length of head 4- 44 times in total: distance lwtwcon 
occipital process and dorsal £-£ length of head ; 
distance between ventral* and candid 14 - 1 $ that 
between end of -nout and vent mis; D. 70-80, 

A. 52-00 17. C. uxilkcri Gthr. 

Length ot head 5 5£ tunes in total; distance between 
occipital process and do)sal ,J , length of head; 
distance between uuitrul* and caudal at least 1 § that 
between end of snout and ventral* ; D.80, A. 70-73.. 18. ('. Jongior Blgr. 

B. Dorsal and anal in contact with or very narrowly separated from, but not 

adnate to the caudal; maxillary barl>el longer than head. 

1. Nasal barbel at least as long as head, which is 1£ l£ as long us broad; dis¬ 
tance between occipital process and dorsal length of head. 

a. Vomerine teeth conical or Mihgmnular, in a crescentic baud. 

Length of head 34 -4f times in total; maxillary 

barbel l£-1$ length of head ; 20-25 gill-rakers on 

anterior arch ; D. 70-82, A. 55-63 30. C. angolemis Stdr. 

Length of head 4 4£ times in total; maxillary barbel 
2-24 length of head ; 37 22 gill-rakers on anterior 

arch; D. 78 87, A. 55 -07 20. C. bgthipogon Sauv. 

Length of head 4-1-4 times in total; maxillary barbel 
14 13 length of head; 1 4-16 gill-rakers on anterior 
arch: D. 65 78, A. 55 62; occipital process much 
longer than broad 21. C. alhiatuU Blgr. 

length of head 44-5 times : u total: maxillary barlwl 
1 j~2 length of head; 10-18 gill-rakers on anterior 
arch; D. 82-01, A. 68 72 . 22. C. werneri Blgr. 

b. Vomerine teeth granular, in a fan-shaped 

patch ; length of head 4 times in total ; 
maxillary bartiel 14 length of head; 15 
gill-rakers 011 auterior arch; D. 80, 

A. 68 . ..... 23. C. macromgstax Gthr. 

2. Nasal barbel shorter than head. 

a. Length of head 3 £-44 times in total; distance between occipital process 
ana dorsal |~j| length of head ; D* 60-72, A. 44-56. 

Pectoral spine strongly serrated on both sides; 12-15 

gill-rakers on untenor arch.. 24, C. dumerilU Stdr. 

Pectoral spine feebly serrated; 20 gill-rakers on 
anterior arch ..25. C. Uberietuis Stdr. 


J** 0 C. Zool. 80 c.—1907, No. LXXI. 71 
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b. Length of head 4f-6$ times in total; D. 78-87, A. 88-80; 16-20 gill- 
rakers on anterior arch. 

Head l$~li as long as broad; nasal barbel j-J 

length of head .26. C. pachynema Blgr. 

Head 1J-1J as long as broad; nasal barbel 
length of head . .27. C. leeviceps Gill. 

C. Dorsal and anal embracing and adnate to base of caudal; maxillary barbel 
length of head. 

1. Head 1^-1^ as long as broad. 

Length of head 4 times in total; ventrals a little 
nearer end of snout than caudal; D. 65, A. 60; 

pectoral spine not serrated on outer side .28. C. buettikoferi Stdr. 

Length of head 6 times in total; distance between 
ventrals and caudal H that between veil trals and 
end of snout; D. 80, A. 65; 15 gill-rakers on 
anterior arch; pectoral spine serrated on both 

aides . .29. C. amplexicauda Blgr. 

2. Head 1$ to 1£ as long as broad. 

Length of head 4i~6£ times in total, 3 times its 
distance from dorsal; distance between ventrals 
and caudal that between ventrals and end of 
snout; maxillary barbel as long as or a little longer 
than head ; I>. 80-90, A. 67-73; 12 gill-rakers on 
anterior arch ; pectoral spine not serrated on outer 

side . .30. C, theodorre M. Web. 

Length of head 5 times in total, 3 times its distance 
from dorsal; distance between ventrals and caudal 
If that between ventrals and end of snout; maxil¬ 
lary barbel a little shorter than head; 1). 83, A. 68; 

20 gill-rakers on anterior arch; pectoral spine 

not serrated on outer side .31. C.fouloni Blgr. 

Length of head 5-6 times in total, lj-ljj its distance 
from dorsal; distance between ventrals and caudal 
If that between ventrals and end of snout; 
maxillary barbel a little longer than head; 

D. 89-93, A. 70 -78; 8-10 gill-rakers on anterior 

arch; pectoral spine serrated on outer side . 32. C. sal a Hubr. 


1. CLARIAS ANGtJILLARIS. 

Silurus anguillaris Linnaeus, in Hasselquist, Heine Falsest, 
p. 415 (1762), and Syst. Nat. i. p. 502 (1766). 

Maeropteronotm charmuth , part., Lacep&le, Hist. Poiss. v. 
p. 85 (1803). 

Macropteronotus anguillaris , part., Ruppell, Beschr. n. Fische 
Nil, p, 5 (1829). 

Clarias hasselquistii Cuvier <fe Yalenciennes, Hist. Poiss. xv. 
p. 362, pi. ceccxlvi. (1840). 

CJlarim anguillaris Gunther, Cat. Fish. v. p. 14 (1864); Peters, 
Reise Mossamb. iv. p. 36 (1868); Giinther, Petherick’s Trav. ii. 
p. 217 (1869); Panceri, Rend. Acc, Sc., Soc. R. Nap. xii. 1873, 
p. 110; Boulenger, Fish. Nile, p. 280, pi. xlix. (1907). 

Clarias parvimanus Gunther, opp. cit. pp. 15, 218. 

Depth of body to 7f times in total length, length of head 3 
to 3j times, Heaa 1£ to If times as long as broad, its upper 
surface coarsely granulate in the adult; occipital process angular; 
frontal fontahelle elliptical, sole-shaped or knife-shaped, 3 to 8 
times as long as broad, 3f to 5 times in length of head ; occipital 
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fontnnelle small, in advance of the occipital process; eye 2 (very 
young) to 41 times in length of snout, 3 to 9 times in interorbital 
width ; width of mouth nearly equal to interorbital width ; band 
of premaxillary teeth to 8 times as long as broad; vomerine 
teeth mostly conical, sometimes subgranular behind, forming a 
crescentic, continuous or narrowly interrupted band which is as 
broad as or narrower than praimaxillary band; nasal barbel ^ to 
j? length of head (\ to jj in the very young); maxillary barbel £ 
to j length of head to once and 4 in the very young), reaching 
gill-opening or extremity of pt»ctoral spine; outer mandibular 
barbel 1| to 1J times as long as inner, which measures J to | 
length of head to nearly once in the very young). Gill-rakers 
rather short. 20 to 27 on anterior arch. Clavicles hidden under 
the skin. Dorsal 65 to 76, its distance from occipital process 
to J length of head, its distance from caudal fin 1 to 24 
diameter of eye. Anal fin with 53 to 62 rays, narrowly separated 
from caudal. Pectoral 'f t to l length of head, the spine serrated 
on the outer border and 4, (young) to 5 the length of the fin. 
Ventral slightly nearer end of the snout than root of caudal. 
Caudal not quite half length of head. Upper parts olive or dark 
brow n, uniform or with darker marl dings, lower parts white; 
a more or loss distinct (lark hand on each side of the lower surface 
of the head ; fins dark, edged with yellow or orange, sometimes 
with small black spots. 

Peaches a length of 750 millimetres. 

Nile, Lake Victoria. 

2. Claiuas (JAltlEPINUS. 

aS 11 urn* ( llrierobranchm) gariepin us Burchell, Trav. Int. S. Afr. 

i. p. 425, fig. (1822). 

Clarias eaprvsis (non C. & V.) A. Smith, Ill. Zool. 8. Afr., 
Pise. pi. xxvii. (1845). 

Clarias mosmmhicus, part., Peters, Mon. Berl. Ac. 1852, p. 682, 
and Keise Mossamb. iv. p. 32, pi. vi. figs. 1 & 2, and pi. vii, 
figs. 2 & 3 (1868). 

Clarias gariepinns Gunther, Cat. Fish. v. p. 14 (1864); 3V1. 
Weber, Zool. Jahrb., 8yst. x. 1897, p. 149 ; Boulenger, Poiss. Bass. 
Congo, p. 254 (1901). 

Depth of body 64 to 7 times in total length, length of head 3 to 
3] times. Head 14 to l § times as long as broad, its upper surface 
eoai’sely granulate in the adult; occipital process angular; frontal 
fontanelle 3 to times as long as broad, 4 times in length of 
head ; occipital fontanelle very small, in advance of occipital 
process; eye very small, 3 times in length of snout and 5 or 6 
times in interorbital width in the adult; width of mouth nearly 
equal to interorbital width, £ length of head; band of pne- 
maxillaiy teeth 5 or 6 times as long as broad; vomerine teeth 
mostly conical, or granular-subeonical, forming a crescentic band, 
which may be slightly interrupted in the middle, where it is 

71* 
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nearly as broad as or narrower than premaxillary band; nasal 
barbel £ to £ length of head ; maxillary barbel a little shorter 
than head, reaching base or second third of pectoral spine; outer 
mandibular barbel about 1| as long as inner, which measures 
i to f length of head. Gill-rakers on first arch fine and close-set, 
40 to 50 in number. Clavicles not exposed. Dorsal 68-79, 
its distance from occipital process 4, to | length of head, its 
distance from caudal greater than diameter of eye. Anal 53-60, 
not reaching caudal. Pectoral f to ^ length of head, the spine 
serrated on the outer border, | or | the length of the fin. 
Ventral nearly equally distant from end of snout and from 
caudal. Caudal about | length of head. Olive above, uniform 
or marbled with dark brown, white below. 

Total length 620 millim. 

South Africa (Orange River, Natal, Transvaal), Mozambique, 
Angola. 

3. Olarias moorii. 

Boulenger, Ann. & Mag. N. H. (7) viii. 1901, p. 13, and 
Fish. Nile, p. 283, pi. 1. (1907). 

Depth of body nearly 7 times in total length, length of head 
3| times. Head once and £ as long as broad, its upper surface 
coarsely granulate ; occipital process angular, a little longer than 
broad; frontal fontanelle knife-shaped, thrice as long as broad, 
nearly 4 times in length of the head ; occipital fontanelle small, 
in advance of occipital process; eye 3% times in length of 
snout, 6| times in interorbital width; width of the mouth 
nearly equal to interorbital width; hand of premaxillary teeth 
6 times as long as broad ; vomerine teeth mostly pointed, a few 
in the middle granular, forming a crescentic band which is as 
broad as the premaxillary band. Nasal barbel l length of head ; 
maxillary barbel a little more than half length of head, ex¬ 
tending to root of pectoral; outer mandibular barbel once and 
^ as long as inner, which measures nearly j length of head. Gill- 
rakers long and closely set, 87 on anterior arch. Clavicles striated, 
distinct under the thin skin. Dorsal 66, its distance from occi¬ 
pital process’^ length of head, its distance from caudal fin 3 
times length of eye. Anal 54, separated from the caudal by a 
distinct interspace. Pectoral fin nearly half length of head, the 
spine serrated on the outer border and | the length of the fin. 
Ventral a little nearer end of the snout than root of caudal. 
Caudal about half length of head. Olive-brown above, white 
beneath. 

Total length 590 millim. 

Lake Albert Edward. 

4. Claiuas senegalensis. 

Olarias semgalensis Cuvier <fe Valenciennes, Hist. Poias, xv. 
p. 376 (1840); Bteindachner, Sitzb. Ak. Wien, lx. L 1869, p, 978. 
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Clarias rmguillaris, part., Gunther, Oat. Fish. v. p. 14 (1864). 

Clarias bndyetti Boulenger, Proc. Zool. Soc. 1900, p. 513. 

Depth of body 6,4 to 7\ times in total length, length of head 

3 to 3 \ times. Head 11 to 1 $ times as long as broad, upper surface 
more or less coarsely granulate in the adult; occipital process 
angular; frontal fontanelle sole-shaped, 3 to 5 times as long as 
broad, 4 to 44 times in length of head; occipital fontanelle very 
small, in advance of occipital process ; eve small, 3 to 4 times in 
length of snout, 5£ to 7 times in interorbital width in the adult; 
width of mouth nearly etjual to interorbital width, $ length of 
head ; band of praunaxillary teeth 6 to 8 times as long as broad ; 
vomerine teeth mostly granular, forming a crescentic band, which 
is as broad as or a little narrower than the pnern axillary band ; 
nasal barbel J to \ length of head ; maxillary barbel | to once 
length of head (a little longer in the young), reaching about 
middle or end of pectoral spine; outer mandibular barbel lj to 
11 times as long as inner, which measures -* to £ length of head, 
(•ill-rakers on first arch fine and closely set, 30 to 40 in number. 
Clavicles striated and covered with thin skin. Dorsal 65-80, its 
distance from the occipital process 1 to J length of head, its dis¬ 
tance from caudal not. or but little greater than diameter of eye. 
Anal 46-58. narrowly separated from caudal. Pectoral nearly 

4 length of head, the spine serrated on the outer border, | the 
length of the fin. Ventrals midway between end of snout and 
caudal or a little nearer tbe former. Caudal about 4 length of 
head. Olive or dark brown above, with or without darker spots 
or marblings, white beneath; anal with a light edge. 

Total length 850 millim. 

Senegal, Gambia, Niger. Type (in Paris Mus.), stuffed, 
examined. 

5. Clarias mossambicus. 

(Varias ruossamhicus, part., Peters, Mon. Berl. Ac. 1852, p. 682, 
and Heine Mossamb. iv. p. 32, pi. vi. fig. 3 (1868). 

Clarias qar&pinits, part., Gunther «fc Playfair, Fish, Zanzih. 
p. 113 (1866). 

Clarias mossambicus Fischer, Jahrb. Ramb, Wiss. Anst. i. 1884, 
p. 28 ; Vineiguen-H, Ann. Mus. Genova (2) xv. 1895, p. 31, fig. 1 , 
and xvii. 1896, p. 25 ; Pfeifer, Thierw. O.-Afr., Fksche, p. 27, fig. 
(1896); Pellegrin. Mem. Soc, Zool. France, xvii. 1905, p. 176. 

Clarias robecchii Vinciguerra, Ann. Mus. Genova (2) xiii, 1893, 
p. 450, and xv. 1895, p. 30, fig.; Boulanger, Poiss. Bass, Congo, 
p, 253 (1901), and Fish. Nile, p. 285, pi. li. fig. 1 (1907). 

Clarias lazera (non Cuvier & Valenciennes) Giinther, Proc. Zook 
Hoc. 1894, p. 89; Boulenger, Proc, Zook Hoc. 1901, ii. p. 161. 

Clarias smUhii Gunther, Proc. Zook Hoc. 1896, p. 219, fig. 

Clarias microphthalmos Pfeffer, op. c. p. 28; Hilgendorf, Zook 
Jahrb., Byst. xxii. 1905, p. 410. 

Clarias giintheri Pfeffer, 1. c. 
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Depth of body 6 to 8 times in total length, length of head 3 to 
3 1 times. Head 1| to 1 times as long as broad, its upper surface 
coarsely granulate in the adult; occipital process angular; frontal 
fontanelle sole-shaped or knife-shaped, 2| to 4 times as long as 
broad, 3| to 5| times in length of head; occipital fontanelle small, 
in advance of occipital process; eye 2% (young) to 4 times in 
length of the snout, 4 (young) to 8 times in interorbital width ; 
width of mouth equal to or a little less than interorbital width ; 
band of premaxillary teeth 4 (young) to 8 times as long as broad ; 
vomerine teeth granular, forming a crescentic Iwind with or with¬ 
out a short posterior median process, this band 1 to 1 £ times the 
width of the premaxillary band ; nasal barbel 4 to \ length of 
head (^ to $ in the very young); maxillary l>arbel f to once 
length of head (a little longer in the very young), not extending 
beyond middle of pectoral fin; outer mandibular barbel 1^ to 
1 | times as long as inner, which measures h to J length of 
head. Gill-rakers long and closely set, 25 (very young) to 110 
on anterior arch. Clavicles hidden under the skin. Dorsal 62 
to 78, its distance from occipital process 4* to | length of head, 
its distance from caudal fin one to two diameters of eye. Anal 
50 to 62, separated from the caudal by a distinct interspace. 
Pectoral -* to \ length of head, the spine serrated on the outer 
border and $ to | the length of the fin. Ventral equally distant 
from end of snout and from root of caudal, or a little nearer the 
former. Caudal | to k length of head. Olive to blackish above, 
white beneath ; a more or less distinct dark band on each side of 
the lower surface of the head. 

Total length 650 millim. 

East Africa, from Abyssinia and Lake Victoria to Lake 
Tanganyika and the Zambesi. 

6. Clarias vinoiguerr-E. 

Boulenger, Ann. & Mag. N. H. (7) x. 1902, p. 438. 

Depth of body 7 times in total length, length of head 3 times. 
Head Ify times as long as broad, upj>er surface strongly granulated ; 
occipital process angular; frontal fontanelle knife-shaped, 3| 
times as long as broad, 4,J times in length of head; occipital 
fontanelle small, in advance of occipital process; eye small, 3 times 
in length of snout, times in interorbital width; width of mouth 
a little less than interorbital width, f length of head. Band of 
prsemaxillary teeth times as long its broad; vomerine teeth 
granular, forming a crescentic band which is as broad as the pr&v 
maxillary hand. Kasai barbel nearly f length of head ; maxillary 
barbel slightly shorter than head, reaching base of pectoral fin; 
outer mandibular barbel $ length of head, inner f. Gill-rakers fine 
and closely set, about 90 on first arch. Dorsal 67, its distance 
from the occipital process ^ length of head, its distance from the 
caudal 2 diameters of eye. Anal 53, narrowly separated from 
caudal. Pectoral not quite j length of head, the spine finely 
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serrated on the outer border, f the length of the fin. Ventral a 
little nearer end of snout than caudal. Latter nearly £ length 


Text-tig. 250. 



Cl arias vinciguerra. 


of head. Hark brown above, whitish beneath; anal and caudal 
with a tine light edge*. 

Total length 410 millim. 

Kassiun River at A whom* Mullkn, Shoe, about 4000 feet. 

7. Clauias lazera. 

tSilurus angtattaris (non Linnaeus) A. Russell, Nat. Hist. Aleppo, 
2nd ed. ii. p. 217, pi. viii. (1794). 

Macropteronotm charmtUh , part.. Lacep&de, Hist. Poiss. v. p. 85 
(1803). 

Heterobranchm angnillaris (non Linnieus) 1. Geoffrey, I)eser. 
Eg} r pte, Poiss. p. 305, pi. xvi. tig. 1 (1827); Joannis, Mag. Zool. 
1835, pi. xiv. 

Garment La sera, Rifaud, Voy. Egvpte, pi. cxcv. (1830). 

Clari as lazera Cuvier As Valenciennes, Hist. Poiss. xv. p. 372 
(1840); Gunther, Cat. Fish. v. p. 16 (1864); Peters, Reise 
Mossamb. iv. p. 36 (1868); Giinther, Petherick’s Trav. ii. p. 218 
(1869); Boulenger, Poiss. Baas. Congo, p.252 (1901); Hilgendori, 
Zool. Jahrb., Syst. xxii. 1905, p. 409; Boulenger, Fish. Nile, 
p. 288, pi. lii. (1907). 

Clarias syriacus Cuvier k Valenciennes, t. c. p. 375. 

Clarias capensis (non Cuvier k Valenciennes) Huxley, Mem. 
Geol. Surv. x. pp. 30 k 32, fig. (1861). 

? Clarias ngamensis Castelnau, Poiss. Afr. Austr. p. 63 (1861). 
Clarias orontis Giinther, Oat, Fish. v. p, 15; Sauvage, N. Arch. 
Mus. (2) vii, 1884, p. 18, pi. 1. fig. 2, 
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Clarias macracanthus Gunther, t.c. pp. 16 & 429, and Petherick’s 
Trav, ii. p. 219; Lortet, Arch. Mus. Lyon, iii, 1883, p. 151, 
pi. xvii.; Tristram, Faun. Palest, p. 109, pi. xix. fig. 1 (1884). 

Clarias xenodon Gunther, Oat. Fish. v. p. 10. 

Clarias longiceps Boulenger, Ann. Mus. Congo, Zool. i. 1899, 
p. 103, pi. xli. fig. 1, and Poiss. Bass. Congo, p. 250 (1901). 

Depth of body 5 to 9 times in total length, length of head 3 to 
31 times. Head l.J to If times as long as broad, its upper surface 
coarsely granulate in the adult; occipital process angular or 
rounded; frontal fontanelle sole-shaped or knife-shaped, 2^ to 
4 times as long as broad, 3| to 6 times in length of head ; 
occipital fontanelle small, in advance of occipital process; eye 
2 (young) to 4f times in length of snout, 4 to 7 times in inter¬ 
orbital width; width of mouth equal to or a little less than 
interorbital width; band of piwmaxillary teeth 4 (young) to 6 
times as long as broad ; vomerine teeth granular, forming a 
crescentic band with or without a posterior median process, its 
greatest width, in the middle, 11 to 2| times that of the pre¬ 
maxillary band; anterior mandibular teeth pointed, posterior 
granular; nasal barbel £ to f length of head (up to f in the veiy 
young); maxillary barbel usually a little shorter than head, 
sometimes a little longer (up to once and a half in the very 
young), reaching extremity of pectoral spine or a little beyond 
extremity of pectoral fin; outer* mandibular barbel once and f to 
once and f as long as inner, which measures f to length of head. 
Gill-rakers long and closely set, 35 (very young) to 135 on anterior 
arch. Clavicles striated or rugose with granulations, more or less 
distinct under the thin skin. Dor-sal 02 to 82, its distance from 
the occipital process 1 to \ length of head, its distance from caudal 
not greater than diameter of eye. Anal 50 to 65, narrowly sepa¬ 
rated from caudal. Pectoral f to £ length of head, the spine 
serrated on the outer side and g (young) to | the length of the fin. 
Ventral equally distant from end of snout and root of caudal, or a 
little nearer the former. Caudal about half length of head. 

Greyish olive or olive-brown to blackish above, uniform or 
marbled with lighter, white or greyish beneath ; vertical fins dark, 
often with a yellowish edge ; usually a more or less distinct dark 
band on each side of the lower surface of the head. Young 
specimens often with a dark bar, edged with yellowish in front 
and behind, across the caudal fin. Black spots sometimes present 
on the caudal fin. 

Total length 1170 millirn. 

Syria, Nile, Senegal, Niger, Congo. 

8. Clarias mellakdi. 

Boulenger, Ann. & Mag. N. H. (7) xvi. 1905, p. 644. 

Depth of body times in total length, length of head 3| times. 
Head once and $ as long as broad, feebly granulate above; 
occipital process angular; frontal fontanelle knife-shaped, | length 
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3-J- to 34 times. Head 1£ to 1| times as long as broad, perfectly 
smooth above ; vertex very strongly flattened, almost concave in 
the adult; occipital process angular; frontal fontanelle knife¬ 
shaped, 3 to 4 times as long as broad, 4 to 5 times in length 
of head; occipital fontanelle indistinct; eye (young) to 4 
times in length of snout, 4 to 6|- times in interorbital width; 
width of mouth nearly equal to interorbital width ; band of pre¬ 
maxillary teeth 4 to 5J times as long as broad; vomerine teeth 
granular, forming a crescentic band which is as broad as the 
praemaxillary band ; nasal barbel J to | length of head (J in the 
very young); maxillary barbel j to once length of head (longer 
in the very young), reaching base or extremity of pectoral spine ; 
outer mandibular barbels 1 to 4 length of head (as long as head 
in the very young). Gill-rakers long and closely set, 45 (young) 
to 70 on anterior arch. Dorsal 78 to 85, its distance from the 
occipital process ^ to | length of head, its distance from caudal 
fin equal to or a little less than diameter of eye. Anal 60 to 70, 
touching root of caudal. Pectoral not quite half length of head, 
the spine very slightly seriated on the outer border, | (young) to 
| the length of the fin. Ventral equally distant from end of 
snout and from caudal, or a little nearer the former. Caudal 
nearly -J- length of the head. Dark olive-biown above, greyish 
beneath. 

Total length 430 millirn. 

Lake Tsana, Abyssinia. 

10 . Clakias capknsis. 

Cuvier & Valenciennes, Hist. Poiss. xv. p. 377 (1840); 

Boulanger, Poiss. Pass. Congo, p. 255 (1901). 

Depth of body 6| to 7$ times in the total length, length of head 
4 times. Head once and 4 as long as broad, its upper surface 
coarsely granulate; occipital process angular; frontal fontanelle 
3| to nearly 4 times as long as broad, ^ to j length of head; 
occipital fontanelle very small, well in advance of occipital process; 
eye very small, its diameter 3-4 times in length of snout, 5-7 
times in interorbital width, which equals width of mouth and 
| length of head ; band of pramaxillary teeth 6 times as long as 
broad; hand of vomerine teeth a little narrower than the pre¬ 
maxillary band, rather widely interrupted in the middle, com- 

r >sed of small, partly pointed, partly granular teeth ; nasal barbel 
to nearly ^ length of head; maxillary barliel as long as head, 
reaching middle of pectoral spine; outer mandibular barbel 
| length of head, inner about Gill-rakers on first arch long 
and closely set, 55 in number. Clavicles hidden under the skin. 
Dorsal fin with 63-72 rays, its distance from occipital process f 
to j length of head, its distance from caudal 1-4 times diameter 
of eye. Anal fin with 50-52 rays, narrowly separated from 
caudal. Pectoral fin ^ length of head, the spine feebly serrated 
on the outer border, the length of the fin. Ventral fin once 
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and | as distant from root of caudal as from end of snout. Caudal 
fin 1 length of head. Dark olive-brown above, whitish beneath. 

Total length 550 millim. 

Natal. 

In addition to a specimen from Pietermaritzburg, I have 
examined the type in the Paris Museum, a stuffed specimen 
stilted to be from the Cape of Good Hope. 

11. Olarias platyoepiialus. 

Boulenger, Ann. Mus. Congo, Zoo), ii. 1902, p. 35, pi. x* 
%. i. 

Depth of body 6 to 6 j times in total length, length of head to 4 
times. Head once and | as long as broad, feebly granulate above; 
occipital process obtusely pointed ; frontal fontanelle sole-shaped, 

4 to j length of head ; occipital fontanelle smaller, in advance of 
occipital process; eye veiy small, 4 times in length of snout. 
74 to 8 times in interorbital width, which equals width of mouth 
and J- length of head; band of pnemaxillary teeth 5 times as long 
as broad ; vomerine teeth conical, forming a crescentic band which 
is as broad as the prannaxillary band ; nasal barlad 2 to $ length of 
head ; maxillary barbel once and as long as head, extending 
beyond extremity of pectoral fin ; outer mandibular barbel as long 
as head, inner if to j. Gill rakers few and wide apart, 12 on anterior 
arch. Clavicles hidden under the skin. Dorsal 65 70, its dis¬ 
tance from occipital process \ length of head, its distance from 
caudal greater than diameter of eye. Anal 56 62, narrowly 
separated from caudal. Pectoral ^ length of head, the spine 
smooth and the length of the fin. Ventral a little nearer end of 
snout than root of caudal. Caudal \ length of head. Dark brown 
above, brownish white beneath; anal with a. light edge: caudal 
with dark bars. 

Total length 340 millim. 

Upper Congo; Kribi River, South Cameroon. 

12. Clauias carsoxii. 

Boulenger, Ann, & Mag. N. H. (7) xii. 1903, p. 362, and 
Fish. Nile, p. 294, pi. liii. fig. 1 (1907). 

Depth of body 64 to 9£ times in total length, length of head 

to 5 times. Head 14 to 1 ^ times as long as broad, smooth ; 
occipital process angular, not longer than broad ; frontal fontanelle 
sole-shaped or knife-shaped, 2$ to 3 times as long as broad, 4 or 

5 times in length of head ; occipital fontanelle small, in advance 
of or encroaching a little on occipital process ; eye 3 to 5 times in 
length of snout, 6 to 8| times in interorbital width; width of 
mouth a little less than interorbital width; band of prannaxillary 
teeth 3£ to 5 times as long as broad; vomerine teeth conical, some 
very obtusely, forming a crescentic band which is about as broad 
as the pnemaxillary band; nasal barbel $ to f length of head; 
maxillary barbel $ to | length of head, not reaching or reaching 
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gill-opening; outer mandibular barbel 1 j to 1 j times length of 
inner, which measures ^ to § length of head. Gill-rakers few and 
wide apart, 10 or 11 on anterior arch. Clavicles hidden under the 
skin. Dorsal 65 to 78, its distance from occipital process f to | 
length of the head, its distance from caudal equal to one or two 
diameters of eye. Anal 57 to 64, nearly touching caudal. 
Pectoral about £ length of head, the spine very indistinctly 
serrated and measuring about | the length of the fin. Ventral 
1$ to 1| times as distant from caudal as from end of snout. 
Caudal £ as long as head. Dark brown above, lighter brown 
beneath. 

Total length 285 milliiu. 

Lake Victoria to Lake Nyassa. 

13. Clarias roENSis, sp. n. 

Depth of body 8$ times in total length, length of head 
41 times. Head once and j as long as broad, smooth ; occipital 
process acutely pointed, as long as broad ; frontal and occipital 
fontanelles very small, the latter in advance of occipital process ; 
eye very small, 3 times in length of snou f , 7 times in interorbital 
width, which equals width of mouth and | length of head ; band 
of prsemaxillary teeth 4 times as long as broad ; vomerine teeth 


Text-fig. 252. 



conical, forming a curved band which is narrower than the 
prsemaxillary band; nasal barbel about $ length of head, 
maxillary length of head and reaching a little beyond base of 
pectoral; outer mandibular $, inner mandibular f length of head. 
Gill-rakers few, 13 on anterior arch. Clavicles concealed under 
the skin. Dorsal 76, its distance from occipital process % length 
of head, its distance from caudal .fin a little greater than 
diameter of eye. Anal 60, narrowly separated from caudal. 
Pectoral £ length of head, the spine very feebly serrated on both 
sides and about f the length of the fin; Ventral once and £ as 
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distant from base of caudal as from end of snout. Caudal £ length 
of head. Dark brown, lighter beneath. 

Total length 285 millim. 

Fernando Po. A single specimen, from Mr. E. Seimund’s 
collection. 

14. CLAR1AS SUBMAIIGINATUS. 

Peters, Sitzb. Ces. Naturf. Fr. Berl. 1882, p. 74. 

Depth of hotly () to 6| times in total length, length of head 

4 to 5 times. Head once and ^ as long as broad, smooth ; occipital 
process pointed ; frontal fontanelle knife-shaped, 2\ to 3 times as 
long as broad; occipital fontanelle smaller, slightly encroaching 
on the occipital process; eye very small, 3 times in length of 
snout, 7 times in interorbital width, which equals width of 
mouth and £ length of head; hand of premaxillary teeth 44 or 

5 times as long as broad ; vomerine teeth conical, forming a 
curved band which is as broad as the premaxillary hand; nasal 
barbel at tout $ or | length of head, maxillary once and to once 
and outer mandibular once, inner mandibular -jj. Gill-rakers 
very few, 10 on anterior arch. Clavicles concealed under the 
skin. Dorsal 75-84, its distance from occipital process | length 
of head, its distance from caudal equal to or a little greater 
than diameter of eye. Anal 00-70, also separated from the 
caudal. Pectoral 4 length of head, the spine very feebly serrated 
on outer side and ulxmt jj the length of the fin. Ventral once 
and ^ as distant from base of caudal a.s from end of snout. 
Caudal 4 length of head. Dark brown, lighter beneath; a dark, 
light-edged curved band on the caudal. 

Total length 210 millim. 

Two specimens, from the Ja Iliver, in 8. Cameroon, were 
obtained by Mr. Rates. 

The type sj>ecimens (young) preserved in the Berlin Museum, 
and on which 1 have notes furnished me by the late Prof. 
Hilgendorf, are from the ‘Tooxlong River* in West Africa, 
a, river which I have not been able to trace but which is 
probably somewhere in the Cameroon or Gaboon district. 

15. Claiuas liocepualus. 

Glorias liocephalus, Bouleng. Tr. Zool. Soc. xv. 1808, p. 24, 
pi. vii. fig. 2, and Poiss. Bass. Congo, p. 257 (1901). 

Depth of body to 7 times in total length, length of head 44 
or 5 times. Head 11 -1 $ times as long as broad, smooth; occipital 
process angular; fontanelles feebly distinct, occipital in advance 
of occipital process; eye small, 3 times in length of snout, 5 to 6 
times in interorbital width; width of mouth equal to interorbital 
width, £ length of head; vomerine teeth conical, forming a 
crescentic band which is about as broad as the pramaxillary 
band; nasal barbel jf to | length of head; maxillary barbel ns 
long as head or a little longer, extending to middle or extremity 
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of pectoral; outer mandibular barbel about 1| length of inner, 
which measures $ to § length of head. 13 to 15 gill-rakers on 
first arch. Clavicles not exposed. Dorsal 70-72, its distance 
from occipital process § or § length of head, its distance from 
caudal greater than diameter of eye. Anal 50-58, not reaching 
caudal. Pectoral about £ length of head, the spine feeble, not 
serrated, about i the length of the fin. Ventrals much nearer 
end of snout than caudal. Caudal ^ length of head. Uniform 
blackish brown. 

Total length 140 millim. 

Lake Tanganyika; Upper Ubanghi. 

16. Clarias breviceps. 

Boulenger, Ann. Mus. Congo, Zool. i. 1900, p. 135, pi. xlviii. 
fig. 6, and Poiss. Bass. Congo, p. 258, pi. xiii. fig. 1 (1901). 

Depth of l)ody 6 to 8 times in total length, length of head 4 i 
to 5 times. Head as long as broad, smooth ; occipital process 
angular; fontanelles small, the frontal sole-shaped and nearly 
^ length of head, the occipital oval and partly on the occipital 
process; eye very small, its diameter 3 times in length of snout, 
6 times in interorbital width; width of mouth equal to inter¬ 
orbital width, | length of head; vomerine teeth conical, forming 
a crescentic band which is as broad as the pne max ill ary band; 
nasal barbel $ length of head; maxillary barbel as long as or a 
little longer than head, extending to extremity of pectoral; outer 
mandibular barbel about 1£ length of inner, which measures 
? length of head. 20 gill-rakers on first arch. Clavicles not 
exposed. Dorsal 58-60, its distance from the occipital process 
i length of head, its distance from the caudal fin greater than the 
diameter of the eye. Anal 40-42, not reaching caudal. Pectoral 
about \ length of head, the spine not serrated, about | the length 
of the fin. Yentrals much nearer end of snout than caudal. 
Caudal £ length of head. Uniform blackish brown above, 
brownish white beneath. 

Total length 190 millim. 

Marshes of Siala-Ntoto, Mayombe. 

17. CLARIAS WALKERI. 

Clarias walkeri Giinther, Ann. & Mag. N. H. (6) xvii. 1896, 
p. 274, pi. xiv. fig. B. 

Depth of body 6 to 8 times in total length, length of head 
4 to 4| times. Head to 1$ as long as broad, smooth above, or 
very finely granulate behind ; occipital process angular; frontal 
fontanelle small, sole-shaped; occipital fontanelle smaller, in 
advance of or slightly encroaching upon occipital process; eye 
very small, its diameter 3 to 4 times in length of snout, 6 to 8 
times in interorbital width, which nearly equals width of mouth 
and is contained twice in length of head; band of premaxillary 
teeth 4 to 5 times as long as broad ; vomerine teeth conical, 
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forming a crescentic band which, in the middle, is about as broad 
as the prsemaxillary band; nasal barbel to J length of head; 
maxillary barbel 1| to 2 times as long as head, reaching extremity 
of pectoral or base of ventral; inner mandibular barbel a little 
shorter than nasal, \ to $ length of outer. Gill-rakers on first 
arch widely set, 12 to 15 in number. Clavicles concealed under 
the skin. Dorsal 70-80, its distance from occipital process J to \ 
length of head, separated from caudal by an interspace at least as 
great as diameter of eye. Anal 52- 60, narrowly separated from 
caudal. Pectoral h to s} length of head, the spine feebly serrated 
on both sides, $ the length of the fin. Ventrals l£ to 1£ times 
as distant from base of caudal as from end of snout. Caudal about 
to & length of head. Dark brown above, whitish beneath ; dorsal 
and anal with a lighter edge. 

Total length 290 millim. 

South Came moil to Ogowe. 

18. Clahias loxoior. 

Boulenger, Anri. <fc Mag. N. H. (7) xx. 1907, p. 51. 

Depth of body 8 to 9 times in total length, length of head 
5 to 5] times. Head extremely depressed, once and j as long as 
broad, smooth; occipital process very short, pointed; frontal 
fontanelle knife-shaped, about .‘1 times as long as broad ; occipital 
fontanelle smaller, in advance of occipital process; eye very small. 
21 times in length of snout, 5 or 5| times in interorbital width, 
w hich equals width of mouth and 1 length of head ; band of 


Text-fig. 253. 




Clariaa longior. 


praemaxillary teeth 4 times as long as broad; vomerine teeth 
granular, forming a curved band which is as broad as the 
premaxillary band; nasal barbel § to f length of head, maxiikrv 
1| to A times, outer mandibular once, inner mandibular f to f. 
GiU*rakers very few, 12 on anterior arch. Clavicles concealed 
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under the skin. Dorsal 80, its distance from occipital process $■ 
to § length of head, its distance from caudal equal to diameter of 
eye. Anal 70-73, nearly reaching caudal. Pectoral $ to § length 
of head, the spine smooth and about § the length of the fin. 
Ventral If to 1| times as distant from base of caudal and from 
end of snout. Caudal f length of head. Dark brown above, 
whitish beneath. 

Total length 225 millim. 

Kribi River and Lobi River, South Cameroon. 

19. Clarias angolensis. 

Steindachner, Verb, zool.-bot. Ges. Wien, xvi. 1866, p. 766, 
pi. xiii. figs. 4 k 7; Boulenger, Poiss. Bass. Congo, p. 259 (1901). 

Clarias gabonensis Gunther, Ann. k Mag. N. H. (3) xx. 1867, 
p. Ill, and ( 6 ) xvii. 1896, p. 274. 

Clarias dolloi Boulenger, Ann. k Mag. N. R. ( 6 ) xvii. 1896, 
p. 311. 

Depth of body 6 to 7 times in total length, length of head 3| 
to 41 times. Head lk as long as broad, smooth or finely striated 
and finely granulate; occipital process angular or rounded, as 
long as broad or broader than long; frontal fontanelle oval or 
sole-shaped, twice as long as broad ; occipital fontanelle smaller, 
extending on the occipital process in the young; eye small, its 
diameter 3 to 4 times in length of snout, 4| to 6 times in 
interorbital width, which, like the width of the mouth, is about 
| length of head ; band of premaxillary teeth nearly 4 times as 
long as broad ; vomerine teeth conical or subgranular, forming a 
crescentic band which, in the middle, is about as broad as the 
praemaxillary band and may bear a short posterior process ; nasal 
barbel nearly as long as head ; maxillary barbel 1 £ to I f times 
length of head, reaching beyond pectoral, sometimes as far as 
ventral; inner mandibular barbel a little shorter than nasal, $ or 
f length of outer. Gill-rakers on first arch fine, not very closely 
set, 25 to 30 in number. Clavicles exposed, striated or feebly 
granulated. Dorsal 70-82, its distance from occipital process | or 
4 length of head, very narrowly separated from caudal. Anal 
55-63, narrowly separated from caudal. Pectoral £ length of 
head, the spine serrated on both sides, f to | the length of the fin. 
Ventrals nearer end of snout than caudal. Caudal about £ length 
of head. Uniform dark brown or black, with more or less 
distinct light dots. 

Total length 350 millim. 

Cameroon, Gaboon, Congo, Angola. 

20. Clarias bythipogon. 

Clarias bulhupogon Sauvage, Bull. Soc, Philom. (7) iii. 1878, 
p, 96; Giinth. Ann. k Mag. N. H. (6) xvii. 1896, p. 275; 
Boulenger, Poiss. Bass. Congo, p. 261 (1901). 

Clarias gabmtms (non Giinth.) Sauvage, N. Arch. Mug. (2) iii. 
1880, p. 39, pi. i. fig. 2. 
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Olarias earner anemia Limnberg. Overs. Vet.-Ak. Fbrh. Stockli. 
1895, p. 192. 

Depth of body 0 to 7 times in total length, length of head 4 to 
4| times. Head 1 *] to 1] times as long as broad, smooth above, 
or very finely granulate behind ; occipital process angular ; frontal 
fontanelle small, sole shaped ; occipital fontanelle smaller, partly 
on the occipital process ; eye small, its diameter times in length 
of snout, 4 or 5 times in interorbital width, which nearly equals 
width of month and is contained twice in length of head ; band 
of pramiaxillary teeth 4 to 5 times as long as broad; vomerine 
teeth conical, forming a crescentic band which is as broad as or 
narrower than the pnemaxillary band ; nasal barbel a little longer 
than head ; maxillary barlnd 2 to 24 times as long as head, 
reaching beyond base of ventral; inner mandibular barbel at 
least as long as bead, about | length of outer. 17-22 gill-rakers 
on first arch. Clavicles concealed under the skin. Dorsal 78-87, 
its distance from occipital process * or ] length of head, almost in 
contact with caudal. Anal 55-07, almost in contact with caudal. 
Pectoral \ to length of heatl, the spine serrated on both sides, 
j| to the length of the fm. Ventrals much nearer end of snout 
than caudal. Caudal .] or nearly j length of head. Olive-brown 
above, whitish beneath: anal tin with a dark edge. 

Total length 250 millim. 

Old Calabar to Congo. 

21. ClAHIAS ALLUAi m. 

lioulenger. Ann. & Mag. N. II. (7)xvii. 1900, p. 437,and Fish. 
Nile, p. 290, ]>1. liii. tig. 2 (1907). 

('htrias mnn'ojthth alums (non Pteffer) Pellegrin, Mem. Soc. 
Zool. France, xvii. 1905, ]). 170. 

Depth of body 5f to 0J times in total length, length of head 
4 to 44 times. Head 1 ^ to 1 h times as long as broad, smooth 
above ; occipital pr<x*ess acutely {tointed, longer than broad; 
frontal fontanelle twice as long as broad, about 4 times in length 
of head; occipital f on tanelle small, extending on occipital process; 
eye 2 or 2£ times in length of snout, 4 or 5 times in interorbital 
width; width of mouth a little less than interorbital width ; hand 
of prtemaxillary teeth about 4 times as long as broad ; vomerine 
teeth conical, forming a crescentic band which is longer and a little 
broader than the band of premaxillary teeth; nasal barbel as long 
as or a little longer than head ; maxillary barbel If to If times 
length of head, reaching ventral or between pectoral and ventral; 
outer mandibular barbel 1 ^- to 14 times as long as inner and about 
length of head. Gill-rakers moderate, 14 or 15 on anterior 
arch. Clavicles hidden under the skin. Dorsal 65 to 78, its 
distance from occipital process about | length of head, extending 
to root of caudal. Anal 55 to 62, extending to root of caudal. 
Pectoral f length of head, the spine serrated on both sides and 
about f the length of the fin. Ventral 1£ times as distant from 
Pnoc. Zool. 8oc.— 1907, No, LXXII. 72 
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root of caudal as from end of snout. Caudal about 4 oh long as 
head. Blackish brown above, lighter brown beneath. 

Total length 230 millirn. 

Lake Victoria. 


22. CL ARIAS WERNERI. 

Boulenger, Ann. & Mag. N. H. (7) xvii. 1900, p. 509; 

Werner, Sitzb. Ak. Wien, cxv. i. 1900, p. 1135, pi. iv, ; 

Boulenger, Fish. Nile, p. 297, pi. liii. fig. 3 (1907). 

Depth of body 64 to 8 times in total length, length of head 
to 5 times. Head about once and 4 as long as broad, smooth or 
very feebly granulate above; occipital process angular, not longer 
than broad ; frontal fontanelle more or less distinctly sole-shaped, 
14 to 2 times as long as broad, its length 4 to 5 times in that of 
the head ; occipital fontanelle ns large or a little smaller, oval or 
elliptic, partly on occipital process; eye 2 to 3 times in length 
of snout, 5 to 6 times in interorbital width ; width of month 
si little less than interorbital width ; band of pramiaxillary teeth 
3 to 4 times as long as broad ; vomerine teeth granular, forming 
a crescentic band which is as broad as or a little narrower than the 
premaxillary band ; nasal barbel nearly once to once and £ length 
of bead ; maxillary barbel 11 to 2 times length of bead, reaching 
extremity of pectoral or beyond ; outer mandibular barbel about 
once and £ as long as inner and equal to or longer than head. 
(4ill-rakers moderate, lb to 18 on anterior arch. Clavicles hidden 
under the skin. Dorsal 82 to 91, its distance from occipital process 
nearly ^ length of head, in contact with or very narrowly separated 
from caudal. Anal 68 to 72, in contact with or very narrowly 
separated from caudal. Pectoral nearly £ length of head, the spine 
very feebly serrated on the outer border and about g the length 
of the fin. Ventral l£ to l.f times as distant from root of caudal 
as from end of snout. Caudal about 4 as long as head. Blackish 
brown above, lighter beneath. 

Total length 230 millirn. 

Uganda. 

23. Clarias macromystax. 

Gunther, Cat. Fish. v. p. 17 (1864). 

Depth of body 6 £ times in total length, length of head 4 times. 
Head 1£ as longas broad, finely granulate above; occipital proce&s 
angular; frontal fontanelle oval, not quite twice as long as broad ; 
occipital fontanelle smaller, in advance of occipital process; eye 
small, its diameter 3 times in length of snout, times in inter¬ 
orbital width, which equals width of mouth and f length of head; 
band of prasmaxillary teeth only 3 times as long as broad; 
vomerine teeth mostly granular, forming a large fan-shaped patch 
the longitudinal diameter of which exceeds the width of the prse- 
maxillary band; nasal barbel as long as head ; maxillary barbel 
1 £ length of head, reaching nearly to base of ventral; inner 
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mandibular barbel nearly as long as nasal, j| length of outei*. 
(Sill-rakers on tirst arch not closely set, 1(> in number. Clavicles 
exposed, striated. Dorsal 80, its distance from occipital process 
l length of head, very narrowly separated from caudal. Anal 08, 


Text-lig. 254. 



( 'Irr put* MitrpimttfStn J' 

very narrowly separated from caudal. Pectoral j length of head, 
the spine strongly serrated on both sides, j the length of the tin. 
VentrnIs much nearer end of snout than caudal. Caudal ) length 
of head. Dark brown. 

Total length 205 mi Him. 

(Gambia. 

24. ClAJUAS DUMERJL1I. 

Steindachner, Verb, zool.-bot. Ces. Wien, xvi. 1800, p. 700, 
pi. xiii. tig. 8, cVr pi. xiv. tig. 5. 

Depth of body 0 to 7J times in total length, length of head 4 to 
44 times. Head 1^ to 1J 5 times as long as broad, smooth above ; 
occipital process angular; frontal fontanelle sole-shaped, about 
twice as long as broad ; occipital fontanelle smaller, usually ex¬ 
tending on the occipital process; eye very small, its diameter 8 
times in length of snout, 0 or 7 times in interorbital width, which, 
like the width of the mouth, measures 4 length of head; band of 
pnemaxillary teeth 4 times as long as broad ; vomerine teeth 
conical or subgranular, forming a crescentic band which, in the 
middle, is a little narrower than the pnem ax illary band ; nasal 
barbel $ to f length of head ; maxillary barbel as long as or a 
little longer than head, reaching middle or end of pectoral fin ; 

72* 
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inner mandibular barbel £ to f length of head, about $ length of 
outer. Cill-rakers on first arch not closely set, 12 to 15 in 
number. Clavicles concealed under the skin. Dorsal 66-72, 
its distance from occipital process about 1 length of head, 
narrowly separated from caudal. Anal 49-55. Pectoral h to 
£ length of head, the spine serrated on both sides, about j the 
length of the fin. Ventrals much nearer end of snout than 
caudal. Caudal about & length of head. Uniform dark brown. 

Total length 155 millim. 

Angola. 

25. 0LAHIAS LIBE1UKNSIS. 

Steindachner, Notes Leyd. Mils. xvi. 1894, p. 54. 

Cl arias bulumw Steindachncr, t. c. p. 55. 

Depth of body 5 to 6i times in total length, length of head 3-{ 
to 4J times. Head to 1^ times as long as broad, smooth or 
very finely granulate above; occipital process angular ; frontal 
fontanelle small, sole-shaped ; occipital fontauellc smaller, just in 
advance of occipital process; eye very small, its diameter .‘i times 
in length of snout, 7 or 8 times in interorbital width, which equals 
width of mouth and is contained twice in length of head ; hand 
of premaxillary teeth 4 times as long as broad ; vomerine teeth 
conical or subgranular, forming a crescentic hand which is as broad 
as the premaxillary band ; nasal barbel | to ^ length of head ; 
maxillary barbel a little longer (up to 1*) than head, reaching < 
nearly to end of pectoral fin or a little beyond ; inner mandibular 
barbel as tong as nasal, little shorter than outer. About 20 gill- 
rakers on the first arch. Clavicles concealed under the skin. 
Dorsal 60-68, its distance from occipital process £ length of 
head, almost in contact with caudal. Anal 44-55, almost in 
contact with caudal. Pectoral nearly i length of head, the spine 
feebly serrated on both sides, § or | the length of the fin. 
Ventral** much nearer* end of snout than caudal. Caudal nearly 
5 length of head. Olive-brown. 

Total length 220 millim. 

Sierra Leone and Liberia, 8. Cameroon, Benito R. 

26. Claiuas pachynema. 

Boulenger, Ann. Mag. N. H. (7) xii, 1903, p. 438. 

Depth of body 6| to 7 times in total length, length of head 4£ to 5 
times. Head If to 1^ times as long as broad, smooth; occipital 
process acutely pointed; frontal fontanelle sole-shaped, about 
twice as long as broad; occipital fontanelle smaller, in advance 
of occipital process; eye very small, 3 to 4 times in length of 
snout, 6 times in interorbital width, which equals about $ length 
of head and exceeds width of mouth; band of premaxillary 
teeth 2£ to 3 times as long as broad; vomerine teeth conical, 
forming a short curved band, which in the middle is as broad as 
the premaxillary band; barbels thick and papillose at the base ; 
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irnsjil burbel l to X length of heml, maxillary 1 ^ to 14 times, outer 
mandibular 1,{ to ] J- times, inner mandibular | to 4. Dill-rakers 
few, about l. r ) on anterior arch, Clavicles eoncealed under the 
skin. Dorsal 92-95, its distance from occipital process * to 4 
length of bead. Anal 78 80. Dorsal and anal extending to 


Text fig. 255. 
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root of caudal. Pectoral 4 length of head, its spine feebly 
serrated on both sides and $ to ^ the length of the fin. Ventral 
about once and ;.j as distant from caudal as from end of snout. 
Caudal 4 length of head. Dark olive-brown above, yellowish 
beneath. 

Total length 255 millim. 

Ja River, S. Cameroon. 

27. Claiuas l fviceps. 

Dill, Proc. Ac. Philad. 1802, p. 159; Sum age. Bull. Soc. Zool. 
France, 1882. p. 518, pi, v. fig. 2; Boulenger, Proc. Zool. Soc. 
1904, i. p. 200. 

Clarias kingsleyt** Diinther, Proc. Zool. Soc. 1902, ii. p. 334. 

Depth of body 84 to 12 times in total length, length of head 
5 to 5£ times. Head 1J to 14 times as long as broad, smooth; 
occipital process pointed ; frontal fontanelie sole-shaped, alx>ut 
twice as long as broad; occipital fontanelie smaller, in advance 
of occipital process; eye very small, 3 to 4 times in length of 
snout, <5 to 7 times in interorbital width, which equals £ length 
of head and a little exceeds width of mouth; band of pre¬ 
maxillary teeth 4 to 5 times as long as broad; vomerine teeth 
conical, forming a curved hand which is as broad as or a little 
narrower than the premaxillary band; barbels moderately thick, 
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nasal £ to § length of head, maxillary 1^ to $ times, outer mandi¬ 
bular once, inner mandibular $. Gill-rakers few, 15 to 20 on first 
arch. Clavicles concealed unjder the skin. Dorsal fin 79-87, its 
distance from occipital process | to if length of head. Anal fin 
68-78. Dorsal and anal fins extending almost to the very root of 
the caudal. Pectoral fin 4 to if length of head, the spine feebly 
serrated on the outer side and if to | the length of the fin. 
Ventral fin 1£ to 1§ times as far from caudal as from end of 
snout. Caudal fin £ to if length of head. Uniform dark brown 
above, light brown beneath, in spirit. 

Total length 270 millim. 

Gold Coast, Cameroon. 

Type (U.S. Nat. Mus.) examined. 

28. Clarias buettikoferi. 

Steindachner, Notes Leyd. Mus. xvi. 1894, p. 53. 

Depth of body 6 times in total length, length of head 4 times. 
Head nearly 14- as long as broad, nearly smooth above; occipital 
process pointed; eye very small, about. 6 times in interorbital 
width, which is a little more than 4 length of head ; width of 
mouth | length of head : vomerine teeth obtusely conical, forming 
a crescentic band which, in the middle, is as broad as the pne- 
maxillary band ; nasal barbel reaching middle of pectoral ; 
maxillary barbel extending a little beyond end of pectoral. 
Dorsal 55, anal 50, the last ray completely adnate to the caudal. 
Pectoral a little more than 4 length of bead; spine short, serrated 
on the inner edge only. Dark reddish brown. 

Total length 155 millim. 

Liberia. 

Only known to me from the description quoted above. The 
type specimen, I am informed by Mile. Dr. Popta, is not to be 
found in the Leyden Museum, which is supposed to contain the 
types of the fishes discovered by Dr. Biittikofer. 

29. Clarias amplexicaitda, 

Boulenger, Ann. Mus. Congo, Zool. ii. 1902, p. 36, pi, x, 
fig. 2. 

Depth of body 7 times in total length, length of head 5 times. 
Head once and ^ as long as broad, smooth ; occipital process very 
short and forming a very open angle; frontal fontanelle sole¬ 
shaped, £ length of head; occipital fontanelle smaller, in advance 
of occipital process; eye \ length of snout, | interorbital width, 
which is a little less than j length of head and equals width of 
mouth; band of premaxillary teeth 4 times as long as broad; 
vomerine teeth conical, forming a, crescentic band which is as 
broad as the premaxillary band ; nasal barbel i length of head *. 


* The other barbels are mutilated iti the single known apedmen.. 
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Gill-rakers rather long, 15 on anterior arch. Clavicles feebly 
striated and covered with a thin skin. Dorsal 80, its distance 
from occipital process \ length of head. Anal 65. Both dorsal 
and anal embracing root of caudal. Pectoral length of head, 
its spine serrated on both sides and measuring § the length of 
the fin. Ventral once and 4 as distant from caudal as from end 
of snout. Caudal a little more than 4 length of head. Blackish 
brown above, a little lighter beneath. 

Total length 155 millim. 

Upper Ubanghi. 

30. CLAIIIAS THEODOlLl'. 

M. Weber, Zool. Jahrb.. Syst. x. 1897, p. 150. 

Depth of IkxIv 6 times in total length, length of head 44 to 5] 
times. Head once and * as long as broad, smooth; occipital 
process angular, broader than long ; frontal fontanelle sole-shaped, 
twice as long as broad and about .j length of head ; occipital 
fontanelle smaller, in advance of occipital process ; eye very 
small, 3 times in length of snout. 6 times in interorbital width, 
which equals width of mouth and a little less than 4 length of 
head ; band of pneinaxillarv teeth 4 times as long as hroad ; 
vomerine teeth conical, forming a curved bund which is as broad 
as the pnemaxillary hand: nasal barbel 4 length of head; 
maxillary barbel as long as or a little longer than head, as long as 
outer mandibular. 14 gill-rakers on anterior arch. Clavicles 
feebly striated, distinct under the skin. Dorsal 80-90, its 
distance from occipital process \ length of head. Anal 67-73. 
Dorsal and anal embracing base of caudal. Pectoral about 4 
length of head, its spine feebly serrated on the outer side, strongly 
on the inner and measuring 4 to «■ the length of the fin. Ventral 
once and .J ns distant from caudal as from end of snout. Caudal 
about jJ length of head. Greenish grev to hlackish. 

Total length 180 millim. 

Natal. 

31. Cl arias ForLoxi. 

Boulenger, Ann. k Mag. N. 11. (7) xvi. 1905, p. 644. 

Depth of IkmIv 6j times in total length, length of head 5 
times. Head once and j as long as hroad, smooth ; occipital 
process angular ; frontal fontanelle sole-shaped, £ length of 
head, twice as long as occipital fontanelle, which is iu advance 
of occipital process; eye 3 times in length of snout, 5 times in 
interorbital width, which is about ^ length of head and equals 
width of mouth; bind of pnemaxillary teeth 4 times as long as 
broad; vomerine teeth conical, forming a crescentic band which, 
in the middle, is a little broader than the pnemaxillary band; 
nasal barbel jj, maxillary barbel outer mandibular | length 
of head. Gill-rakers about 20 on anterior arch. Clavicles 
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concealed under the skin. Dorsal 83, its distance from occipital 
process ^ length of head. Anal (58. Both dorsal and anal 
embracing root of caudal. Pectoral f length of head, its spine 


Text-fig. 25(5. 






Chtnwfoulont. 


serrated on inner side only and measuring j the length of the 
fin. Ventral once and | as distant from caudal as from end 
snout. Caudal nearly i length of head. Blackish brown, belly 
paler brown. 

Total length 200 millim. 

Lake Bangw elu. 

32. Clarias sal.*:. 

Hubreclit, Notes Leyd. Mas. iii. 1881, p. (>8; Steindaehner, 
op. cit. xvi. 1894, p. 52. 

Depth of body 9 to 12 times in total length, length of head 
5 to 0 times. Head about 11 as long as broad, finely granulate 
above; occipital process short, rounded or very obtusely pointed ; 
frontal fontanelle oval or sole-shaped, about twice as long as 
broad ; occipital fontanelle smaller, in advance of occipital 
process ; eye small, its diameter 2£ to 3 times in length of snout, 
4 to 51 times in interorbital width, which equals width of mouth 
and | length of head; band of premaxillary teeth 4 times as 
long as broad ; vomerine teeth conical, forming a crescentic l>and 
which is nearly as broad as the pnenmxillary band ; nasal 
barbel § length of head; maxillary barbel a little longer than 
head, reaching end of pectoral; inner mandibular barbel $• length 
of head, nearly § length of outer, Gill-rakers few, 8 to 10 on 
first arch. Clavicles distinct under the thin skin, striated. 
Dorsal 89-93, its distance from occipital process | to $ length 
of head. Anal 70-78. Dorsal and anal connected with base of 
caudal by a narrow membrane. Pectoral | length of head, the 
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spine strongly serrated on both sides, J the length of the tin, 
Ventrals nearly twice as far from the caudal as from end of 


Text-fig. 257. 




snout. Caudal length of head. Blackish-brown or dark green 
above, with or without small yellowish spots. 

Total length 500 rnillim. Beaches to 435 millim. 

Liberia. 

2. Allauenoicelys. 

Boulenger. Proc. Zool. Six*. 1902, i. p. 234. 

Two species 

I >cpth of ImhIv 7-si tnntH, head »*>-«**V times in totsU 
length : ventral a* distant from root of caudal as 
from cud of snout; I). O.v-75, (KMlo 1. A . brenor Blgr. 

Iof )iod> B-12 times, hoad o\ to 0 times in total 
length. \Hitral to 2 as di-tant from root o t caudal 

ns tnmi cud of snout: 0. HU-DI). A, RU-75 2. .1. longicmuht lllgr. 


1. AlLABEXCHELYS BHEVlOtt. 

Boulenger, Ann. & Mag. N. H. (7) xii. 1903, p. 439. 

Depth of l>ody 7 to times in total length, length of head 
5 to 51 times. Head 1J to 1 ^ times as long ns broad, smooth 
above, the bony castjue, in the middle of the head, about i 
width of head; postorbital bone narrow; supmoecipital process 
acutely pointed ; a small frontal fontanelle; occipitfll fontanelle a 
little smaller, partly on occipital process; eye very small, 2| to 
3 times in length of snout, 5 to 6 times in iuterorbital width 
which is j? length of head; band of premaxillary teeth 3 to 4 
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times as long as broad; voinerine teeth conical or subgranular, 
forming a crescentic hand which is as broad as or a little broader 
than the ] atemaxillarv band ; nasal barbel if to | length of head ; 
maxillary barbel as long as or a little shorter than head, not 
leaching beyond middle of pectoral fin; outer mandibular barbel 
f to | length of head, inner £ to Gill-rakers moderately long, 
iO to 12 on anterior arch. Clavicles hidden under the skin. 
Dorsal 05-75, its distance from occipital process § to $ length of 
head. Anal 60-65. Both dorsal and anal narrowly separated 
from caudal. Pectoral about 4 length of head, its spine feebly 
serrated on l)oth sides and 4 to if the length of the fin. Ventral 
once and £ to once and | as distant from root of caudal as from 
end of snout. Caudal 4 to £ length of head. Olive*)nown above, 
yellowish beneath : anal with a light, edge. 

Total length 205 millim. 

Ja and Nyong Rivers, S. Cameroon. 

2. Allabenciielys LONG 1 CAUDA. 

Boulenger, Proc. Zool. Hoc. 1902, i. p. 234, pi. xxii. fig. 1 . 

Depth of body 9 to 12 times in total length, length of head 54 to 
6 times. Head 1^ to lj times as long as broad, smooth above, 
the bony casque, in the middle of the head, ^ width of head ; 
postorbital bone narrow; supra occipital process acutely pointed ; a. 
small frontal fontanclle; occipital fontanelle very indistinct; eye 
very small, 3 to 4 times in length of snout. 6 times in interorbital 
width, which is not quite 4 length of head; band of praunaxillary 
teeth 4 to 5 times as long as broad; vomerine teeth conical or 
subgranular. forming a crescentic band which is as broad as or 
a little broader than the premaxillary band ; nasal barbel \ to 5 
length of head ; maxillary barbel as long as or a little longer than 
head, reaching middle or extremity of pectoral fin ; outer man¬ 
dibular barbel § to once length of head, inner mandibular 4 to if. 
Gill-rakers moderately long, 10 to 12 on anterior arch. Clavicles 
hidden under the skir. Dorsal 80-90, its distance from the 
occipital process f to | length of head. Anal 60-75. Both 
dorsal and anal very narrowly separated from caudal. Pectoral 

to f length of head, spine smooth or slightly serrated. Ventral 
1 j to 2 times distant from root of caudal as from end of snout. 
Caudal about if length of head. Dark olive-brown above, whitish 
beneath, anal with a light edge; an ill-defined dark, light-edged 
crescentic hand on the caudal. 

Total length 280 millim. 

Ja and Kribi Rivers, 8 . Cameroon. 

3. Clariallabes, 

Boulenger, Ana. Mus. Congo, Zool. i. 1900, p. 136, and Poiss. 
Bass. Congo, p. 2§2 (1901). 

A single species. 
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1. ClARIALLAHES MEL An. 

Clarias welas Boulenger. Ann. A: N. H. (5) xix. 1887, 

p. 148. 

('laritdlahp* viehts Bon lender, 11. ee., and Proc. Znol. Sue. 1902, 
i. pi. xxii. fig. 2. 

Depth of hotly 10 to 11 times in total length, length of head 
6 times. Head once and 4 as long as hrond. smooth, the bony 
coxrjue, in the inithlle, about 4 width of head ; supraoccipital 
process acutely pointed ; frontal fontanelle sole-shaped, twice and 
4 as long as Omul; occipital fontanelle sum Her, o\ a 1. partly on 
occipital process ; eye very small, its diameter 4 times in length 
of snout, 7 times in interorbital width, which is £ length of head 
and a little less than width of mouth ; band of puvmaxillary 
teeth hardly 4 times as long as broad ; vomerine teeth pointed, 
forming a crescentic band which is a little narrower than the 
pramiaxillarv hand ; nasal barbel ? to jj length of head ; maxillaiy 
barbel nearly as long as head ; inner mandibular barbel jj to 4 
length of head, outer nearly as long as head. (rill-inkers 
moderately long. 12 to 15 on (interior arch. Clavicles scarcely 
distinguishable under the skin. Dor?nl 105-115, its distance 
from occipital process 4 length of head. Anal 88-90. Both 
dorsal and anal united with caudal, which measures 4 length ol 
head. Pectoral nearly 1 length of head, its spine serrated on 
both edges and about ^ the length of the fin. Ventral 1^ to 2 
times distant from root of caudal as from end of snout. Uniform 
blackish brown. 

Total length 2ft0 millim. 

Lower Congo. 

4. G V MX ALE ABES. 

Gunther, Aim. it Mag. X. H. (3) x\. 18(>7, j>. 111. 

A single species. 

1. Gvmnallabes Tvrrs. 

Gunther, he. pi. ii. fig. A. 

Depth of body 14 to 15 times in total length, length of head 
7aJ to times. Ilead about once and J as long as broad, the 
width of the bony part, in the middle, l to 4 width of head ; 
supmoccipital process acutely pointed ; eye very small; inter- 
orbital width less than width of mouth, about 4 length of head ; 
band of premaxillary teeth 3 to 3j times as long as brood; 
vomerine teeth pointed, forming n crescentic lift ml which is 
narrower tlian the preem axillary band; a much developed lobe 
at the angle of the mouth; nasal liarbel g to $ length of head; 
maxillaiy barbel a little longer than head; inner mandibular 
barbel § to | length of head, outer a little shorter than head. 
Gill-rakers moderately long, 10 on anterior arch. Clavicles 
hidden under the skin. Dorsal 98-110, its distance from occipital 
process $ to | length of head. Anal 82-88. Dorsal and anal 
completely united with caudal, which is $ to $ length of head 
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Pectoral $ to t length of head, with a very .-short. smooth spine. 
V T entral 2 to 2,4 times as distant from root of caudal as from end 
of snout. Uniform blackish brown, lighter brown on the l>elly. 

' Total length 230 mi Him. 

Lower Niger and Old Calabar. 

5. Cl l AXX ALL ABES. 

Gunther, Ann. k Mag. N. 1L (4) xii. 1873, p. 143; Boulenger, 
Poiss. Bass. Congo, p. 203 (1901), 

A single species. 

1. Cijaxxallabes ap l;s . 

(ri/mvallahes a pits Gunther, t. e. p. 142. 

(''hannallahes cipus Boulenger, o]>. c. p. 264. 

Body extremely elongate and serpentiform; length of head 
10 to 14 times in total length. Head 1^ to 1 $ times as long as 
broad; supraoccipital process acutely pointed; a sole-shaped 
frontal fontanelle; an oval occipital fontanelle, partly on the 
occipital process; eye extremely small, nearly hidden under 
the skin in the adult.; band of pnemnxillary teeth 3 times 
as long as broad ; vomerine teeth jKiinted, forming a crescentic 
band which is a little narrower ; nasal barbel yj to | length of 
head; maxillary hai*hel as long as head or slightly shorter; 
inner mandibular barbel a little shorter than the nasal, outer 
mandibular a little shorter than the maxillary. Gill-rakers 
moderately long, 9 to 10 on anterior arch. Dorsal 140-150, 
separated from occipital process by a space equal to or greater 
than length of heath Anal 125-130. Dorsal and anal com¬ 
pletely united with caudal. Pectoral absent, or reduced to a 
minute rudiment without spine. No trace of ventral. Vent 
at the anterior fourth of the total length. Uniform dark brown 
or black. 

Total length 310 millim. 

Congo and Angola. 

6* Heterobranchus. 

Geoffroy, Descr. Egypte, Poiss. (1809), pirt; Gunther, Cat. 
Fish, v, p. 21 (1864); Boulenger, Poiss. Bass. Congo, p. 265 
(1901), and Fish. Nile, p. 300 (1907). 

Three species from Africa,, and one from the Malay Archi¬ 
pelago. 

Synopsis of the Species. 

I). 38-45; adipose tin length of rayed dorsal; pec¬ 
toral not more than \ length of head; 20-80 gill- 

rakers on anterior arch.. 1. JET. bidorsali* 1. Geoffr. 

I). 20-34; adipose fin m long as or a little shorter than 
rayed dorsal; pectoral not more than % length of 

head; 20-30 gill-rakers on anterior arch. 2. Iff. l&ngifili* C. <t V, 

IX 30-32; adipose fin as long as or a little shorter than 
raved dorsal; pectoral $ length of head j 18-20 gill- 
miters on anterior arch.. ,,, 8. M, t*>pieru$ SHffr 
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1 liETEROliHAXCUES lilUORSAMS. 

I. Geoftrov. Descr. Egypt*. Poiss. p. .‘105, pi xvi. figs. 2 k 5. 
& pi. xvii. figs. 8 k 0 (1827); Gunther, Petherick’s Trav. ii. 
p. 220 (3809); Bouleng. Fish. Nile, p. 300, pi. liv. fig. 1 (1907). 

I fete robratt chits (jcotfroi/i Cuvier k Valenciennes, Hist. Poiss. 
-XV. p. 392 (1840). ’ 

Jfeterobrtutchns settetjaletisis Cuvier k Valenciennes, t. c. p. 397 ; 
Kteindaelmer, Kitzb. Ak. Wien, lx. 1809. p. 980, 

Ifeterobraitch its inter uteduts Gunther, Cat. Fish. v. p. 22 (1804); 
and 1. e. 

Depth of body 0 to 9 times in total length, length of head 2-f to 
•> \ times. Head very strongly depressed, 1J to 1-f times as long 
as hroad, its upper surface coarsely granulate in the adult; 
occipital process pointed, sometimes very obtusely; frontal 
fontauelle knife shaped. 3 to 4 times as long as hroad, 3 to 5 
times in length of head ; occipital fontauelle small, in advance 
of occipital process: eye 3 (young) to til times in length of snout. 
(> to 1(>£ times in interorhital width; width of mouth a little less 
than interorhital width : hand of pneinaxillary teeth about 5 
times a.s long as broad ; vomerine teeth also villiform. forming 
a crescentic band which is 1j to U, times as hroad as the pre¬ 
maxillary hand and may have a small central posterior process ; 
nasal barbel to once length of head ; maxillary barbel f to once 
and & length of head, extending to extremity of pectoral or between 
this point and root of \entral ; outer mandibular barbel ly 1 ,, to 1J 
times as long as inner, which measures 1 to 1 \ times length of 
head. Gill rakers rather short. 2U to 30 on anterior arch. 
Dorsal 38 to 45, its distance from occipital process jC to ^ 
length of head ; adipose dorsal « to j as long as, as deep as or 
lower than, and commencing immediately behind, rayed dorsal, 
extending to base of caudal. Anal 50 to 57, extending to base of 
caudal. Pectoral tin j? to l length of head, the spine smooth and 
measuring | to the length of the fin. Ventral midway between 
end of snout and base of caudal, or a little nearer the latter. 
Caudal £ to i length of head. Dark olive above, whitish beneath ; 
a dull orange or red edge to the dorsal, adipose, and caudal fins. 

Total length 770 millim.; grows to 1220. 

Nile. Chad Basin, Senegal, Niger. 

2. HeTEROBI tAN V HUS LONUTFIL1S. 

Cuvier k Valenciennes, Hist. Poiss. xv. p. 394. pi. ccccxlvii. 
(1840); Gunther, Cat. Fish, v, p. 22 (1804), and Pethei ’ick's Tr&v. 
ii. p. 221 (1869); Boulenger. Fish. Nile, p. 303, pi. liv. fig. 2 
(1907). 1 *■ 

Ueterobranchm laticeps Peters, Mon. Berl. Ac. 1852. p. 682, 
anil Reise Mossamb. iv. p. 37, pi, vii. fig, 1 (1868); Boulenger! 
Poiss. Bass. Congo, p. 265 (1901). 

Depth of body 6 to 8 times in total length, length of head 3 to 
3| times. Head less strongly depressed than in the preceding 
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species, 14 to If times as long as broad, its upper surface coarsely 
granulate in the adult; occipital process acutely pointed ; frontal 
fontnnelle knife-shaped, 24 to 4 times as long as broad, 34 to 64- 
times in length of head ; occipital fontnnelle small, in advance of 
occipital process; eve 24 (very young) to 44 times in length of 
snout, 4 to 9 times in interorbital width ; width of mouth a little 
less than interorbital width; band of premaxillary teeth 5 to 6 
times as long as broad ; vomerine teeth also villiform, forming a 
crescentic band which is nearly as broad as or a little broader than 
premaxillary band ; nasal barbel 4 to once length of head; 
maxillary barbel 14 to 2 times length of head, extending to end 
of the pectoral or between this point and origin of anal; outer 
mandibular barbel 14 to If times as long as inner, which measures 
4 to nearly once length of head. Gill-rakers rather short, 20 to 30 
on anterior arch. Dorsal 29 to 34, its distance from occipital process 
4 to ^ length of head ; adipose dorsal as long as or a little shorter 
and lower than rayed dorsal, commencing immediately behind or 
at a short distance from the latter. Anal 44 to T>4, extending, 
like the adipose dorsal, to the base of the caudal fin. Pectoral 
f to J, the length of the head, the spine feebly serrated on the 
outer border and measuring 4 (young) to f the length of the fin. 
Y r entral midway between end of snout and base of caudal, or a 
little nearer the latter. Caudal 4 to 2 length of head. Olive 
above, white beneath, sometimes with scattered black blotches; 
dorsal and anal fins pale olive, darker towards the edge, which 
may be margined with red ; caudal fin yellow ish or pale orange 
at the base, with a more or less distinct blackish crescentic band, 
sharply defined in front, shading off to yellow or red behind ; 
adipose dorsal fin often blackish at the end. 

Total length 720 millim. 

Nile, Ohio, Niger, Congo, Zambesi. 

3. H ETEROB R AXCtfl US ISO PTE R US. 

Heterohmnchm isopterns Bleeker, Nat. Veih. Wetensch. Haar¬ 
lem, xviii. 1863, no. 2, p. 108, pi. xxii. tig. 1 ; Gunther, Cat. v, 
p. 23 (1864). 

Ihierobranchus macronema, Bleeker, 1. c. p. 109, pi. xxi. fig. 1. 

Depth of body 6 to 64 times in total length, length of head 3^ 
to 34 times. Head 1 jj- as long as broad, its upper surface finely 
granulate; occipital process acutely pointed ; frontal fontanelle 
3 to 4 times as long as broad, 3 to 44 times in length of head ; 
occipital fontanelle small, in advance of occipital process; eye 
small, 24 or 3 times in length of snout, 5-4 or 6 times in inter¬ 
orbital width, which is a little less than 4 length of head ; width 
of mouth | length of head ; hind of premaxillary teeth 5 times as 
long as broad ; vomerine teeth villiform, foming a crescentic band 
which is as broad as or a little narrower than the prseroaxillary 
band; nasal barbel a little shorter than the head; maxillary 
barbel 14 to 14 times length of head, extending to extremity of. 
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pectoral spine or to base of ventral; inner mandibular barbel g 
length of outer, n little shorter than the nasal. 18-20 gill-rakers 
on first arch. Dorsal .‘10-32, its distance from occipital process 
tor | length of head ; adipose dorsal as long as or a little shorter, 
lower than, and commencing a short distance behind, dorsal 
proper, narrowly separated from caudal. Anal 41-46. Pectoral 
length of'head, the spine feebly serrated on the outer edge and 
measuring : J the length of the fin. Ventrals midway between 
end of snout and base of caudal. Caudal a little more than 
| length of head. Blackish brown above, whitish beneath ; fins 
with a narrow yellowish margin. 

Total length 3 70 millim. 

Gold Coast. 


7. Dixotoptehus. 

Boulenger, Tr. Zool. Hoc*. x\ ii. 1906, p. 550. 
A single species. 


1. I bXOTOPTEItrS CTXXIXOTOXI. 

Boulenger, 1. c. pi. xxxi. 

Depth of body 74 times in total length, length of head 3| times. 
Head extremely flattened, once and ^ as long as broad, its up}>er 
surface covered with very thin skin and rugose with strife radiating 
from the occipital region; frontal fontanelle large, 24 times as 
long as broad, -\ length of head ; occipital fontanelle very small; 
a rather long and narrow occipital process; snout broad, truncate, 
nut projecting beyond mouth ; eye small, 3 times in length of 
snout, 7J times in interorbital width; nasal barbel i? length of 
head; maxillary barbel a little longer than head, reaching posterior 
third of pectoral; outer mandibular barbels once and 4 as long 
as inner and nearly as long as head. Jaws with bands of minute 
villifonn teeth ; similar teeth form a rather broader crescentic 
band on the vomer. Gill-rakers very long and slender, closely 
set, about 110 on anterior arch. Dorsal 53, its distance from 
occipital process | length of head ; adipose dorsal low aud short, 
in contact with caudal. Anal 43, separated from caudal by a 
space equal to twice diameter of eye. Pectoral 4 length of 
head; spine rather weak, not serrated, a little more than half 
length of tin. Ventral equally distant from end of snout and 
from root of caudal. Caudal rounded. Dark brown, almost black 
alnjve, pinkish white beneath. 

Described from a single specimen, 500 millim. long, the species 
said to grow to 1290 millim. In a young specimen, 90 millim. 
long, the head is less depressed and the eyes are proportionally 
larger than in the adult; ventrals a little nearer end of snout 
than root of caudal. 

Lake Tanganyika. 
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3. On a Hfumoo'regarine from the Blood of a Himalayan 
Lizard (Aqama tuberculala) . Bv E. A. Minohin. M.A.. 
F.Z.S. 

[Received November 15, 1907.] 

(Plates LY. & LYI.) 

The material upon which the following description is based 
consists of four slides, hearing smears of the blood of the common 
rock-lizard of the Himalayas, which were prepared and sent to 
me from Kasauli by Lt.-Col. F. Wvvillo-Thoinson, to 

whom my best thanks are due for his kindness in sending me the 
specimens and entrusting me with the description of them. J 
shall refer to the slides by the letter's A-l>. An examination of 
the slides shows at once that they fall into two pairs, A and B 
being one pair, C and D the other. While the parasites are very 
similar, both as regards structure and occurrence, in both the 
slides of each pair, those of one pair are so different, from those 
found in the other pair of slides that they might easily be taken 
for distinct species of parasites. At this distance from the habitat 
of the host and its parasite, and with limited material at my 
disposal, 3 can only record these differences, and cannot attempt 
to explain them. 

Preparation of the Slides. --Slide A, alone of the four, was sent 
to me unfixed; my assistant l)r. Woodcock fixed it in the usual 
way witli methyl alcohol, and stained it for me with Giemsas 
modification of the Romanowsky stain, subsequently differentiated 
with Unnas tannin-orange solution. The other three slides were 
sent to me already fixed and stained with Leishman’s stain, by 
Lt.-Col. Wyville-Thomson. Jt is important, to note, therefore, 
that, for aught I know to the contrary, slide B was prepared in the 
same manner as slides 0 and I), but in a different way from slide 
A; so that the resemblances and differences, presently to be 
described, exhibited by the four slides, cannot be ascribed to like 
or unlike methods of preparation in each case. The only differ* 
ences that can be attributed to the action of the stains used are, 
that in slide A the ground-colour of the red blood-corpuscles is 
lighter and more yellowish in tint, in B, C, and D darker and 
more greyish, and that in slide A the nuclei of the red blood- 
corpuscles and of the parasites scarcely differ in tint, but in B, C, 
and D the nuclei of the red blood-corpuscles have a. distinctly 
purplish tinge, while the nuclei of the parasites show a more 
pronounced red colour. 

Description of the Parasite .—In all the slides there are to be 
found both intra-corpuscular forms and free forms, so-called 
vermicides. The free forms are sufficiently similar to the largest 
intra-corpuscular forms to warrant the assumption that they have 
escaped from the corpuscle, and I have twice found parasites 
apparently in the act of escaping from the corpuscle(Ph LY. %* #). 
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The intra-corpuseular forms, in their youngest stages, are placed 
at the side of the nucleus of the blood-corpuscle, which is then 
normal in appearance, with the nucleus occupying its proper central 
position. When the parasite is full-grown, however, the nucleus 
of the corpuscle is more or less pushed to one side, and may become 
somewhat irregular in outline; but in no case have I seen the 
corpuscular nucleus at all broken up, as is known to occur in many 
cases of reptilian luemogregarines, hence classed by some authors 
as a distinct genus Karyolysm. 1 have observed, however, a 
peculiar relation between the shape of the parasite and the 
displacement of the corpuscular nucleus. The intra-corpuscular 
parasite is always distinctly sausage-shaped, and slightly bowed 
in tlie plane of the corpuscle. It is reasonable to attribute this 
curvature to the fact that the parasite, being situated to the side 
of the corpuscular nucleus, accommodates itself to the space in 
which it lies (compare figs. 5 & 6, PI. LV.). We may speak of this 
as the normal curve of the parasite. But in a few cases we find 
the curve of the parasite entirely reversed, and its convexity 
turned towards the nucleus of the corpuscle (PI. LV. fig. 8, PI. LVI. 
figs. 20, 21). In such cases two points are noticeable : first, that 
the parasites resemble tin* free forms very closely; secondly, 
that the corpuscular nucleus is much more displaced than usual, 
being sometimes pressed quite against the side of the corpuscle 
(figs. 8 & 20). This point lias also been noticed by Lt.-CJol. 
Wyville-Thomson, who has sent me four sketches of the parasite, 
representing one free and three intra-corpuscular forms : two of 
the latter show the normal curvature of the parasite, like my 
fig. 1ft on PI. LVI.; the third, however, shows a reversed curve, 
with the nucleus of the corpuscle pushed far to the side, as in my 
fig. 20. 1 think wo shall not be far wrong in attributing these 

cases of reversed curvature to the commencing activity of a 
parasite about to become free from the corpuscle, in which the 
movements of the contractile body not only alter its curvature, 
but also may have the effect of forcing the nucleus of the corpuscle 
away to one side. 

I will now proceed to describe tho structure of the parasite in 
more detail. Beginning with slides A and B, we find forms of 
the parasite which may be classified as young intra-corpuseular 
forms, full-grown intra-corpuseular forms, and free forms or 
vermieules. 

The young intra-corpuseular forms (PI. LV. figs. 1-5) vary in 
length from about |~jf of the bl ood-corpuscle; i. e., from about 
9-11 p in length*. They wero remarkable in two points: first, 
their very clear cytoplasm, hyaline and free from granulations, 
so that they often have the appearance of a space in the blood- 
corpuscle ; and, secondly, their delicate nucleus, which appears to 
consist of faintly-staining granules and strands of chromatin, 

* Since all the figures which accompany this memoir are drawn to a magnification 
of 8000 linear, it follows that a length of 2 mm. iu the drawings corresponds to an 
actual length of 1 g in the objects. 
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forming, so to speak, a band round the waist of the parasite; in 
many cases, however, it is an “ Empire ” waist, placed much nearer 
one end of the body than the other. As I have laboured to 
reproduce the appearance of the objects in iny illustrations, I need 
not enter into longer descriptions. While, as is shown, some 
parasites have slightly more chromatin than others, there is 
nothing that can be said to be in the least transitional to the 
forms next to be described. 

The full-grown intra-corpuseular parasites are at least J the 
length of the blood-corpuscle, ?. e. about 15-17 fi in length by about 
5 n in breadth. They contrast sharply with the young forms in 
the characters both of the body and nucleus, but especially the 
latter (PI. LV. figs. 0-8). The body appears distinctly contoured 
ami shaded, standing well off from the blood-corpuscle; it some¬ 
times lies in a distinct clear space (figs. 0 ifc 7), but 1 could not 
make out anything of the nature of a. capsule surrounding it. 
The cytoplasm is finely granular and takes a distinct bluish stain ; 
only in one instance did I observe in t he cytoplasm what appeared 
to be a grain of chromatin distinct from the nucleus, in a parasite 
which appeared to be ripe for escape from the corpuscle (fig. 8). 
But the nucleus is the most remarkable feature of the parasite at 
this stage, as compared with the forms described in the preceding 
paragraph; it is exceedingly rich in chromatin, which forms a 
deeply staining mass of irregularly spongy texture, occupying the 
middle region of the body for practically its whole width and 
nearly one-third of its length. Here, again, 1 must leave my 
illustmtions to speak for themselves; 1 think they make the 
contrast between the young and old forms of the parasite 
sufficiently plain. 

Of the free vermicides, it can be said that they resemble closely 
the full-grown intra-corpuseular forms. Their principal variations 
of form and structure are shown on PL LV. figs. 10-15 ; wo can 
distinguish in a general way stumpy forms (fig. 10), medium 
forms (figs. 11-13), and long forms (figs. 14, 15), the last-named 
being by far the most abundant. One end of the body is always 
slightly clubbed, and the nucleus may be nearer to the stouter 
end, or to the narrower end, or to the middle of the body. The 
nucleus shows the same spongy structure described above for the 
intra-corpuseular parasites; it may vary in texture from a coarse 
to a more finely-knitted texture. Only in one case did I observe 
a tendency for the chromatin to take the form of more or less 
distinct masses (fig. 13). 

I have figured (PL LV. fig. 9) one of the two cases in which I 
found the vermicide in the act, apparently, of escaping from the 
corpuscle. But even after examining the preparation by the aid 
of different objectives and various methods of illumination, I was 
not able to make up my mind exactly as to how the appearances 
seen shoidd be interpreted in some points. My impression is that 
the projecting extremity of the parasite is rounded off, and that 
the conical pointed end seen in my figure represents something of 
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the nature of a shrivelled sheath pushed out by the parasite. 1 
could not, however, see any distinct line of separation between 
what 1 regard as sheath and as body, and if may be that the 
parasite, at the moment of leaving the corpuscle, has the anterior 
end irregular in shape, i hn\e tried to depict the object as 1 saw 
it, and i must leave the matter there. The other example of this 
stage which I found was too much obscured by neighbouring blood- 
corpuscles to be made out clearly. 

To complete my study of these slides, I made some counts of 
the different forms occurring in each. This was done with the 
help of the mechanical stage, going methodically over a, part of 
the smear, so as to make sure that the same forms were not seen 
twice, and counting all tin* forms met with. The following is the 
result for slides A and 11:— 
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To these figure* must he added the two parasites in the condition 
of (ig. 9, found on slide B. If is seen that on both slides the free 
\erinicules greatly preponderate, though this is less marked oil 
slide B than on slide A ; and the more detailed count made of 
slide B shows that long forms of the vermicides are greatly in 
excels of shorter forms. 

The other two slide*, V and I), show a very different state of 
things. Jn the tirst place, free vermicides are comparatively lure, 
and young forms, poor in chromatin, like those described above, 
are not found at all. The majority of the parasites met with are 
infra-corpuscular forms similar to that depicted in fig. 19, on 
PI. LA 7 1. The parasite has the form of an elongated sausage, slender 
and drawn out, in very marked contrast to the stout forms already 
described (compare ligs. <> and 7); the normal curve is concave on 
the side towards the corpuscular nucleus. The cytoplasm of the 
body is usually clear and free from coarse granulations. But the 
most remarkable feature of the parasite is its nucleus, which forms 
a hand or zone at the middle of the body, equal in width to nearly 
half the length of the body. The chromatin is arranged in the 
form of transverse strands, which seem to wrap round the body 
in this region; between the strands of chromatin clear spaces are 
seen, in some specimens abundantly, while in other cases the 
texture may he closer and the structure more* compact. The 
strands of chromatin often appear to bulge beyond the contour of 
the parasite, a point which Lt.-Col. Wy ville-Thomson has remarked 
upon in his letter to me, and has depicted in the accompanying 
pencil-sketches. Nothing could be more different than the 
appearance of the nucleus of the parasite in these two slides 0 
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and 3) and that seen in slides A and B already described; 1 
think my figures show this point with sufficient clearness. 

Besides the slender elongated forms just described, there are 
found also (but less commonly) short, stumpy intra-corpuscular 
parasites (PI. LVI. figs. 17, 18)—not in the least comparable, 
however, to the young forms found on slides A and B. They 
give me the impression, rightly or wrongly, of being dwarfed, 
stunted forms, which for some reason have not attained their full 
growth. Their nucleus is as large as. or even larger than, that 
of the long forms, and has the same type of structure, .with the 
fenestrations even more apparent in many cases; it occupies 
at least half, sometimes much more than half, the length of the 
body, leaving two clear poles free from chromatin at either end. 

A third type of mtm-corpuscular parasite, found in a few cases 
(figs. 20, 21), was also stouter than the more elongated forms, and 
noteworthy for the presence of red-staining granules, apparently 
chromidia, in the cytoplasm outside the nucleus. Since those 
forms resemble, as will be shown, the tree vermicides in this 
feature—and since they frequently occur with reversed curvatures, 
as seen in the figures -1 am inclined to regard these stouter 
forms as ripe parasites, ready to escape from the blood-corpuscle. 

Tn one single instance 1 was so fortunate as to find a doubly- 
infected blood-corpuscle (fig. 16). The two contained parasites 
can be seen to be below the normal in size, and one is much 
smaller than the other; both, however, show abundance of 
chromatin in the nucleus, and 1 am inclined to regard their small 
size as a result of their being stunted in growth owing to lack of 
sufficient space or nutriment for their proper development. 

Free vermicides, as already stated, were scarce in these prepara¬ 
tions, and L only saw one which might have been one of the long 
forms, but as it was obscured by overlying blood-corpuscles, i could 
not, be sure of it. One stumpy form was also found. All the 
others seen were of what ] should term medium length (figs. 22, 
2i3). Their nucleus w T as similar to the intra-corpuscular forms, 
but with a tendency to he more compact. But their most marked 
feature was the presence in their cytoplasm of distinct red- 
staining granules, apparently of the nature of chromidia ; in this 
point they contrast sharply with the vermicides seen on slides A 
and B, in which the cytoplasm always appeared free from such 
granules. 

A count of these two slides, carried out in the manner already 
described, gave the following results :— 
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These figures, to which must he added the doubly-infected 
corpuscle shown in fig. 10 from slide O, show that by far the 
greater proportion of the parasites on these slides are full-grown 
infra -corp u sen la r f < >r n is. 

Comparing the results obtained from all the four slides which 
I have been able to study, 1 am inclined to explain the differences 
between them in the following way : —the parasites on slides O 
and I) (PI. LV1.) are probably all of the same age, and represent 
one generation of the parasite, possibly one infection of the host; 
on the other hand, in slides A and B (PI. LV.) there are probably 
two generations of the parasite, resulting, it may be, from two 
distinct infectious of the host, represented respectively by the 
young forms (figs. 1-5) and the older, free or intra-corpuscular, 
forms (figs. 0-15). This explanation does not, however, account 
for the very curious differences between the nuclei seen in the 
two cases. 

No forms of multiplication were seen by me nor by Lt.-Col. 
Vyvillo-Thomson, who writes:— u No sebizonts were found in 
either liver or spleen, nor any multiplying forms seen in the 
blood, nil appearing to be at the same stage of development.” 
(These remarks appear, from the sketches made, to apply more 
particularly to slides C and I).) 

Position of the Parasite,- It is evident that the parasite is a 
typical example of the genus liaonoyreyarina Danilewsky, in the 
wide sense ; its shortness relative to the blood-corpuscle which 
contains it, is one of the points characterising Labbe’s genus 
Kari/ohfsns , described originally from lizards, but now known to 
occur also in other reptiles, it is, however, also characteristic of 
the species of Karj/ohjsos to cause the nucleus of the blood- 
corpuscle to break up. which this species does not do. In any 
ca>e the characters bv w hieh Karjfohjsns are defined are hardly to 
Ik* considered of generic value, and its species are best ranked 
under Hannoyreyarina until more is known about them. Tn the 
species under consideration, I was often struck by its resemblance 
to the genus IlalteriJitrin occurring in birds, especially in cases 
where the parasite is pressed against the nucleus of the blood- 
corpuscle (compare fig. 7 on PI. LV.). 

Since the species does not appear to have been described before, 
I propose for it the name Ihvmoyreyarina thomsoni , in honour of 
its discoverer, Lt.-Col. Wyville-Thomson. Should it prove, even¬ 
tually, to be the case that the parasites on slides A and B 
(PI. LV.) are a distinct, species from those on slides C and D 
(PI. LVI.), I would restrict the name to the latter. 

I should like, however, to make a few remarks about the 
naming of new species of blood-parasites. It is a common practice, 
which I am here following, to consider a species of blood-parasite 
as new if it is found in a host in which parasites of that, class 
have not been found or described previously. The assumption 
underlying this procedure is that different species of animals tend 
to have distinct species of parasites—an assumption, however, 
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which stands in need of support, for it is cjuite conceivable that 
the same species of parasite might infest several species of hosts, 
and even that the difference of hosts might cause it to appeal 1 
under forms more or less different in different cases. To regard 
parasites as being necessarily of distinct species because they 
occur in distinct hosts is, in reality, not more warranted 
than the procedure of those naturalists who give distinct names 
to animals occurring in different geographical regions, even if 
they do not differ in any other characters, thus begging the 
question of their specific distinctness. It must lie understood, 
therefore, that the name given to this parasite must be 
considered as purely provisional and liable to be cancelled, that 
is merged in some older name, with increased knowledge of these 
parasites. Names given to parasites distinguished, in the first 
instance, by the specific distinctness of their hosts must not he 
taken as necessarily denoting distinct natural species (though this 
will be true of them in the great majority of cases), but merely, 
so to speak, as labels affixed to certain classes of objects, whereby 
they become represented by parts of speech and can be referred to 
briefly. 

Ho many species of lnemogregarines are now known from 
various animals tlmt it is almost necessary to apologise for adding 
another to the list; 1 do so with the object of drawing attention 
to it in the hope that someone mav be brought thereby to study 
its complete life-history. Tn the present state of our knowledge, 
it is not new species of luemogregarines that are needed, but 
rather new facts about old species. 

EXPLANATION OF THE PLATES. 

Plate LY. 

Figs. 2-7,1(M2, & 14 are drawn from slide A; all other figures on the Plate are 
from slide B. All the figures are magnified 2000 linear. 

Figs. 1-5, >ou»g intra-corpuseular forms. 

Figs. 0-S, full-grown intra-corpuscular forms. 

Fig. 0, vermicide in the act of leaving the corpuscle. 

Figs. 10-15, free vermicides. 

Plate LVI 

Figs. 10,17,19, & 22 are drawn from slide C; all others from slide D. All the 
figures are magnified 2U00 linear. 

Fig. 16, corpuscle infected with two parasites 

Figs, 17-21, intra-corpuscular parasites. 

Figs. 22, 23, free vermicules. 

Lister Institute of Preventive Medicine, 
loth Nov,, 1907, 
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| rawfmVwM.s, 1012,1034. 

j chrgsanfh.cn/ella, 1012. 

j fatigatella, 1013. 

! franynlella, 968. 

! phaqualel/a, 1013, 

| 1034. 

| Buekleria 
j paludnm , 913. 

! pggmaeus, 913. 

| s/edtofa, 913. 

J (Stangeia) sweliota, 

913. 

1 Buron us 
! abyss/virus, 749. 

Budorcas, 468. 

tax/color, 467. 

Bufo 

cure ns, 480. 
regal a ns, 479, 487. 
tuilauns, 480. 

Butalis 

fusciatclla, 973, 974. 


Cacoeeia 
subrod ana, 995. 
Cftllieisfa, 628. 

Call i ate 

nitreuhna, 515. 
Calhtbrix, 678. 

cal'itrii'hus , 678. 
Campanuluria 

ealirulata, 489, 491, 
503. 

eorrnyata, 504. 
mufab/lts, 489, 491, 

498, 504, 514. 
pt //rhocyath us, 489, 
490,491, 503. 

Can is 

lateralis , 748. 
Carpoeapsa 
pomondla, 1006. 
pntaminana, 1006. 
Oassina 

Senegalensis, 482. 
weatii, 482. 

Oathartes 
aura , 748. 

Oausus 

rhond/eatus, 487. 
Cephalaspis, 773. 
Cepbalopbus 
sp., 1046. 
aorta, 1045, 1046. 
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Ophftloplui* 

,tonal!*, 1045, 1040. j 
if run mi, 782. j 

hceki, 782. i 

niontieolu, 782. ' 

Ceratodus. 773. 
Oeratopliora 
sp.. 944. 

Cemtophn m* 
nasutu, 871. 

Ueratophry*, 877 
Oercowbu*, 077. 
Oereoleptea, 808. 

eaiithro f eulus, 807,814. 
Cerropitheciw, 077, 078, 
725 J 

(fthiops, 714. 72<), 728, I 
720. 730, 733. 733. 

— n th tops. 728, 729, j 

710. i 

— eUenhrcln, 729. j 

— htfgerft, 729, 730. 

— tantalus, 731. j 

alhoqulart \ 079. 093, i 

091, 700, 701, 702, : 
703, 700, 709. 

— nlhnyithms, 700, 
701. 

- lllhotrrqlhl+US, 702, 

743. _ _ ! 

— hr in mu, 701, 770 

— fraucesea*, 700 ' 

— Zn’h, % 700 , 

— l<rhia Iks, 099. 

— mofoneyt, 7<K). 

— preitss\ 700 . j 

— r uf\ la tvs, 702, 703. 

— rufot 1 netu\ 099. 

— sfairsi, 099 

/(Ihofurqu'ilns, 702,703. \ 
nnsorgei, 742. J 

asruunis, 079,717, 719, \ 

720. ; 

— f (mnuits, 719, 740. , 

— sehnw/ti, 721, 740. ; 

hmuusturki, 743. 
honiourfinii, 093. 1 

hrazzw, 080, 0S7. | 

biiructti, 080, 708, 710, j 

711,740. 

butt ikoferi, 718, 721. < 

ca/htriehus, G78, 079, 
727. 731, 732. I 

cant phalli, 708, 709, ! 

710, 711, 740. 
centralis , 739. 
ccphas, 677, 680, 722, 
723. 724, 725. 

— cephm , 724, 746. 

— ceplwdcs, 724, 725. 
chrysurus, 731. 


Cercopitliecus 

arc u met net ns , 745. 
crossi, 706 . 

cynosures, 720, 734, 

' 733 740. 
denti. 708, 711 

chademnhts, 689. » 

iha.ua , 077, 081), 082, i 
083. 085, 689, 740, j 
1038. 

— igntla, 082. \ 

dfatudjumnisis, 720, 

' 730 . 

cUenhcth, 729. 
miyyilnfftn, 729. 
era lchon. 712 
cr(/thrur< hits, 700, 

701. 

eri/fhrnt/tifiler. 080, 714. 

715, 710, 740. 
rrf/fhruh *, 080, 723, 
740, 1040. 
funtiensis, 718. 

Jlavidus, 737 

fritncrsctfi, 700 

tfratji, 0811, 708, 709, 
712, 713. 

— nnfnprs, 713 . 
(fri'Cn-i'trtdts, 728. 
g use us. 728. 

ItU'hltfut, 1040 
htlgrrti, 730. 
lust no, 719. 

handft, 080, 088, (*,95. 
Icersfmqi, 745. 
lolht. 702, 703. 

— hindn , 703, 745. 

— - Icolhi, 703. 
fahiatus, 707. 

Inland it, 735, 730. 
langheldi, 745 
trucampi/.r, 079, 080, 

080, 087, 0)88, 089, 
691, 092, 693, 096, 
709. 

— hontourlinii, 089, 
093, 096. 

— carruthersi , 089, 
091. 

— doggefti , 089, 691. 

— Irucampy.r, 089. 

— nufriq*wis, 089, 691, 
092, to, 74.). 

— oiolcucus, 091. 

— piufa, 039, 092. 

— stuhlmanni, 089, 
090, 691, 745. 

Phoesti , 079, 714, 746. 

— Phoesti, 714. 

— fkomasi , 715. 
ludio, 698. 


Cercopitheeua 
martini , 690, 098, 721, 
745, 1040. 
matschiei , 720. 730. 
meianogniy «, 719, 720. 
mohmeyi , 088, 704. 
mona, 677, 079, 085, 
708, 709. 710. 

— g r ,( ? i l i ^08, 712. 

— nigrtpe *. 708, 713. 
mono vies, 702. 

net fleet us, 079, 085, 
680. 

— hrazeiformis, 087. 

— neglect us, 087. 
nieftfaus, 077,079,096. 

097. 

— lagltttzei, 098. 

— mart in t, 090. 698. 

— nict Units , 0‘.H5, 097, 
098. 

nigripcs , 712, 713. 
rtiqmrmdis, 079, 725, 
720, 739, 740. 
omen sis, 091, 093, 094. 
opi s /host ictus, 088, 094, 
714. 

oiolcucus, 091), 745. 
palatums, 083. 
jxilas, 677, 080, 742, 
745. 

— pains. 7 42, \ 43, 
745, 740. 

— pyrrhonotus, 744, 

745. 

— sannio, 745. 

pet/t arista, 077, 079, 
080, 096. 710, 717, 
71«, 720, 721. _ 

— asennms, 717, 719. 

— hutt licit fen, 717, 

718, 719, 740.^ ^ 

— petauristo , 717, 718, 

719. 

— schmidft , 717, 720. 
piet nr at us. 719. 
pinto. 692, 693. 
poqmuas, 70S, 709, 712, 

'713. 

poliotopkus , 745. 
polioplueus, 745. 
preassi , 706. 
pusillvs , 735, 736. 
pyqerifthrus , 726, 731, 
733, 735, 730, 737, 
776. 

— centralis, 733, 738, 
739. 

— johnstoni, 738. 

— pygerythrus, 735, 

746. 
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Cercopithecus 
pygm/thrus rn/oriridis , 
737. 

— whytei, 738. 
pyrrhmnt us, 744, 745. 
rotoivay , (577, <>80, (182, , 

683,’ 084, (185, 1038. ; 
rvhir, 742, 745. 
rufa, 745. i 

rn/bf hiatus, 706. ' 

rufociruhs, 737, 730. 
sabteus, 677, 678, 670, ! 
720, 727, 728, 731, 
733,746. i 

,s avia ago, 707 . , 

sanmo, 745. I 

schmidt i, 720. j 

sdatcri, 080, 725. 
siqnatus. 079, 096,717, ! 
‘721,746. i 

stairsi, 700, 704, 705, | 
700. I 

— vamambicus, 701 , 
705, 706. 

— sfairsi, 704, 705, 
700. 

stampjlii, 098. 
stuhlmanat, 690, 695. j 

tula pom, 677, 678, i 

740, 741, 742. 

— ansorgei , 742. 

— tulapoin, 741, 742, 

746. | 

tan fa Ins, 720,731, 732, j 

733, 735, 739. 

— had petti, 733. 

— tantalus, 732. 

tcnmavchi, 098, i 

tephrojts, 734. j 

thomasi, 715. j 

wcrnem, 727. 1 

wotfi, 708, 709, 711. j 

zechi, 745. 

Cerofltonm 

vmeultpcn nis, 980. 
Cervirapra 
annulimeni, 782. 
redunea, 748. 

Chameleon 
damaranns, 486. 
dilepis. 486. 
qvilenm , 486. 
Charmetortus 
atilicus , 487. 
Chaunallabes, 1062, 

1003. 

•apw, 1065, 1094. 
Chasmorhyncbus 
mtdicolln, 749. 
Ckauliodus 
daucella, 974. 


Cbeirolcpis 
sp., 768, 774. 

Chelaria, 945. 

Chersogenes, gen. nov.. 

947. 

victim el la, 947, 1030. 
Clmrmbaonhe, 947. 
Chinchilla 
la nig era, 749. 

Chiromya, 470. 
Chlamydoselaehus 
a nguincus, 471-478. 
Chloroc ebus, 678. 723. 
engyfhittia, 729. 
sahteus, 678, 727. 
Chloroplns 
hnplogastcr, 480. 
Oliondrnsepm ! 

loligini/ormts. 456. 
Cboreuiis 

hjerkandrdla, 987. 
nonoraua, 988. 
pariaua, 988 
preimsa na, 987. 
Ohrestote* 

(Irgas , 1010, 
Ckryaolampi- 
maschitus, 515. 
Chrybopora 
buscue, 931, 1030. 
Cicinnuriw 
regtus , 747. 

Ci 111x3 s 

del liana , 482, 183. 

Hoguegt. 482 
CladoseJuclie, 754. 
Clariallabes, 1062. 1063, 
1092. 

welas, J063, 1093. 
Clarias. 1062, 1063 
alluaudi. 1067. 1083. 

(tmpi ex u-a uda, 1068, 
1088. 

angolensis, 1067, 1082. 
anquitlaris, 1064,106(5, 
1068, 1071. 
breviceps , 1067, 1080. 
budget ti, 1071. 
buettikoferi, 1068,1088. 
hulumce, 108(5. 
biithupogon , 1082. 
bythipogun , 10(57,1082. j 
camerunemis, 1083. 
capenm, 1066, 1069, 1 
1073, 1076. 
carsonnii , 1067, 1077. 
dolloi, 1082. 
dunwrilii , 1067,1085. 
foulmi, 1068, 1089, 
1090. 

gabonensis, 1082. 


Clarias 

qariepinus, 1066,1069, 
1071 

garsomi, 1064. 
g anther i, 1071. 
hasselquistii, 1068. 
kingslti/dB, 1087. 
Ictmeeps, 1064, 1068, 
1087. 

la z era, 1066, 1071, 
1073. 

hberlensis, 1067, 1086. 
horejduilus, 1067,1079. 
long iceps, 1074. 

Ivngivr, 10(57, 108J. 
macro cun thus. 1074. 
nuuromystax, 1007, 
1084, 1085. 

viacrophilialin us, 1083. 
mdas, 1093. 
melt and i, 1066, 1074, 
1075. 

Microphthalmia s, 1071 
mooni. 1060, 1070. 

niossamhicus, 1006, 

10(59, 1071. 
ngaminms, 1073 
oionti 1073 
pachynema, 1068, 
1(180, 1087. 
parvimanus. 1068. 
platycephal us, 100(5. 
1077. 

poensis, 1007, 1078. 
robccchu, 1071. 
suite. 1(1(58, 1090. 
1091. 

seueqaleiists, 10(5(5, 
1070. 

smith u , 1071. 
submarqmatus, 1067. 
1079. 

sifr incus, 1073. 
thcodoru', 10(58, 1085). 
isanensis, 1006. 1075. 
nncitfuerrte, 106(5, 
1072, 1073. 
walked, 1067, 1080. 
werncri, 1067, 1084. 
amadou, 1074. 

Clepsis 

rusticanu , 993. 

Clytia 

gen iculata , 489. 491, 
502. 

Cnephasia 
long ana, 997. 
Coelaottiithus, 766, 774. 
Ccenopeammia 
nigrescent, 528. 
wuleyi, 528. 
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Colcophora 

90*2. 

oeyypt invar, 962. 
algulella, 902, 903. 
artvuusiac. 903. 
nthmiicf'llu, 903. 
confitadla. 901, 902. 
hrlutnthcmcUa, 902. 
mtcrmneriac, 901. 
murm ipen n clfa . 90(1. 
orofar, lists. 900. 
potrtlella, 90.’I. 
tflflCHSls. 902 

Colobii*), 077. 

Coluber 
yvffatus, 790. 
lonyis^tmus, 790. 

Conehylis 
vurpophthntu, 991. 
chumomtllana. 992. 
Jlayef/antt, 990. 
franc it Iona,, 990. 991. 

Conoponmrplui 
ryanosjultt, 979. 

Coral! us 
cun/It , 7H9. 

Corriyloplinrn 7)10. 

Consrmm, 979. 

Copyne 

duhtnm. *489. 491. 511 

Co&niopterjx 
sp.. 904. 900 
aryy rot fra m /nos, 907 
alien utttdla, 905. 900. 
can/phactt, 904, 1032 
jhivofasnata, 905, 900 
tj cm m if cretin, 9< 15. 
fedc reriel la, 903. 
lcs)>ctic;oc, 90'), 906. 
jntlchernutd/a , 960, 
907. 

r/vadnltn fella. 905. 
turhiddla, 900, 907. 

Crainbessa 
fayt, 052. 

Graseoim s 
r eg ulus, 400. 

Crioetomys 
gamhtunus a dir it tor, 

Cried ulus. 402. 
neuter, 400. 
triton, 400. 

Crocidosema 

hlackharnii , 1002. 
ohscuru, 1002. 
plebeian a, 1002, 1003, 
1004. 

ngnaiana, 1002. 

Croeidura 

sp., 777. 


Croeidura 
come, 4412. 
h n't a , 777. 

Itrstitra, 402. 

Crombniggbm 
it i si mis, 913. 
lad ns. 914. 

Croasa rebus 
fascia/ns. 778. 

Cr.vjdoeepluilus 
ant mi nat us. 838 . 
a (It ace us, 835. 
a pa ipts, 839 
aryndtuus 844 
aural us, 843. 
huhiaeus,*, 830. 
basal is, 834 
hisulcafu s 837. 
ht vitt a oil /,>. 8 ,‘ >8 
eubamsts, 842. 

(hscaalafts, 834 
cman/inains, 830 
Jfobrt. 839. 
fore tenths. 835 
yrossulu\ 842. 
nuntnaensts 841. 
pun dim hi, 841 
lift it trust.',, 843 
mis' ruhdis, 837 
ohvucvtt<. 835. 
post tern., 834 
pt rttauvs, 834. ,• 

4 -vdtut us, 839. 
rvjitarsus, 844 
sttutfast'/afas 842. 
sen, fa par us, 840 
sulnc nr sec its, 843 
frts/iculus 844 
turn nornensis, 837, 

Cryptolarui , 

diffusa, 488. 

Cryptoproetn, 803, 815. 
817. 

Otenothnssii 
radian*, 042. 

Cuspidella 

hu,nilis. 489, 491, 498, 
502. 

Cytlia 

j >o)noiiefla, 1000. 

Cynocebus, 078. 725. 

cyiwsurus , 678. 

Cynodontia, 1048, 1060. 

Cyuo^natlius, 3055,1059. j 
pi at peeps, 1052. 

Cyphostiehu, 979. 


Dactylopsila 
palpal or, 1047. 
trivirgata, 747. 


i Dapednis 

; sp,. 769. 

! Dapidius 
- grauuloHu*, 764. 

' Da*ymys 
! incomtus, 1040. 
Dendrodus, 702. 
Dendroneura, 1019. 

! Ilepressarm, 955. 

; sp., 958. 

| absinthtrnra. 959 

1 aptclla. 959. 
applaua, 957. 
conciltaltlla, 950 
he, ac/iuua 958 959, 

! 900. 

; nervosa. 959. 

, tentnfae. 958, 1032 

ycafiana , 950. 
Desmoseyphus 
yrut'llts, 488, 505. 
tufa tits, 488. 

Dialled e«, 1050. 
Dmdeima, 078, 087. 

Icutampyx, 078. 
Diadenuxlon, 1055, 1058 
1059. 

tUudnt us, J058. 
Dialectics, 979 
scuta, a t/o 980. 

Diana, 078. 

than a 078. 

Diebelia 
const anti, 993 
htjvrana, 997. 
Diejnodun. 1055. 

pmhtrit , 1052. 

Dimet rod* »n. 1053, 10.55, 
1050,. 1057, 1000, 

1001. 

Dinoccphaha. 1048,1000. 
Dinotopterus, 1063. 

cun it t nylon t, 1197. 
Dipetasus, 055. 

Diplmsm 

pinaster, 489. 
Diplopteruft, 705. 
Diptorinn 

tasmautana. 993 
Dipteruy, 707, 708. 
DKcusaurus. 1057. 
Diapholidus 
tip, us, 487. 
Dromatheriuni, 1039 
Dvsimisia 

in si rat cl lu, 1019 , 

insula ns, 1019. 


Elacbista, 968, 969. 
cvinplanella } 968. 
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Elcphas 

african its alberiensis , 

* 783. 

— vottoni, 783. 

— cyclot is, 782. 

— ptunilio, 448. 

— sclomi, 788. 
cyclofts, 447. 448. 

ElomcbtbyB,*768. 
Embolophorus, 1058. 

dollovianus, 1031. 
Embryonopis. 947. 
Emmelina, 919. 
Empeduis, 1030. 
Entomoloma 
nan ora na , 988. 
E])agogo 
constant /, 993. 
Epanasfcusis, gen. hot., 
984. 

sophroniella , 948. 
Epoleusta 
liturclla , 93,). 
Eperinerna 
dauctdla, 974. 
Ephippiphorn 
madcrae, 1000. 
Epiblerna 
sp., 1004. 

Epidola 
stigma , 930. 
Epistetus, 983. 
Epomopliorus 
crypt urns, 770. 
gantbiantts , 770. 
Equus 

onager nations, 518. 
zchre, 748. 

Ereunetis 
semmivtna, 1013. 
undosa, 1013. 

Erora, 599, 

Eryop», 1058. 
Erytiirocebus, 678, 742. 

pat as, 678, 679. 
Etbrnia 

bipunctdla , 960. 
Eucelis 

indmiana , 1007. 
madcrae, 1006. 
marrubianct, 1007, 
1034, 

staiiceam , 1007. 
Eucephala 
carulea , 515, 
Eut’opella 
ccenata , 488. 

Eucosma 
sp., 1004, 

Eucrostis 
dmonyi, 912. 


Eudendrium 
annulatum, 488. 
ram os inn, 489,491,499. 
Eugnathus 
.sp., 774. 

Jormosus, 769. 
Eimuviebfcbvs, gen. nov., 
638. 639, 641. 
Ennectes 
mitrimes, 789. 

Eupbor.ia 
elnfantisshna, 515. 
Eupleres, 807, 815, 816, 
817. 

goudofi, 815. 
Euproethenops 
anstratis, 828. 
hoyoneanus, 828. 
etihttii , 828. 
prospiciens, 827, 829. 
Eurynotus, 757. 

I ereuafits, 738, 768. | 

; Eustbenopteron, 766, | 

| 772. i 

| foordi, 774. ! 

1 Eutrornula, 988. 

I Evetna 

| walsinyhami, 1002. j 


Felis j 

attain, 636, 637, 658, ! 
660, 001, 662, 664, j 
667, 1038 

— an rata, 660, 1039. 

— cetidoffaster, 660, 
1038, 1039. 

cafrn, 608, 609. 
caracal, 662, 675. 
cat its, 669. 

cel id o<faster, 056, 657, 
638, 639. 

cbahfhmta , 056, 657, 
660. 

chavs, 666, 674. 
chrgmthrix, 656, 057, 

658, 659, 660. 602. 

— celidoyaster, 657. 

— cottoni, 056, 657, 

659. 

— typica, 657. 

— rutila, , 657. 
con color, 659, 677. 
cottoni, 660. 
gateopardns, 663, 667. 
irbis, 675. 
jaguarondi , 659. 

ta, 677, 814. 
leopard us, 675,1038. 

— suahelicns, 783, 785 
lybica , 068. 


Mis 

microtis, 464. 
neglect a, 656, 657, 658, 
660, 663. 

nigripes , 669, 670,671, 
672, 673. 

obscura, 669. 
ocreata, 602, 668, 670, 
671, 672, 673,749. 

— cafra, 668, 669, 

67*1. 

— vganda, 068, 749, 
750. 

onca, 602. 
pa nth era, 073. 

fxirdalis, 662. 
pardus, 673. 

— fontanicri , 676. 

— leopard us, 673, 783, 
i038. 

— melanotica, 677. 

— iiimr, 676. 

— ruwemorii, 785. 

—• suahehca, 676. 

— tail tana, 676. 
rutila, 636, 657, 658, 

660 

senega If nsis, 663, 606. 
servo/, 662, 663, 664, 
667, 677, 777. 

— senegalensts, 664, 
660, 667, 668, 677. 

— servol, 668. 

servafina, 662, 663, 

664, 665, 660. 

— hposiicta, 666, 677. 

— fntntasticfa, 063, 
660, 607- 

— pofiotricha, 663, 
666. 

— st'r on Una, 665, 660. 

st/l vest rut, 669, 670, 

' 671, 749, 750. 
iemmineki , 467, 662. 
tigriva , 662. 

tigris, 077. 
togoensis, 667, 668. 
torgnata, 669. 
tnlliana, 675. 
uncia, 675, 677. 
Filcllum 

eerjiens, 489, 491, 498, 
501. 

Fungia, 536. 

Fumsoiurua 
mutakUis, 778. 
sponms, 778. 


Galago 

I granti, 776. 
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Galeclnrus, 1058, 1055, 
1050, 1000. 

schotizi, 1051, 1052, 
1054, 1050, 1057, 
1058. 

Galesaurus, 1048. 
Galesuchus 

brouuii, 1054, 1056. 
Galicti*, 810. 

vittata, 1040. 

Gulidia, 804, 800, 808, 
810. 

cl cyan, ,s, 515, 804. 
striaht 9 515. 

Gulidu'tis, 804* S17. 
striata, 800, 805, 800, 
808 , 800, 810, 811, 
810, 814. 

Gelecltiu 

anthylhifclfu, 030. 
attenuutellu, 005, 
eisti, 035. 

(tiffini*, 040. 
rhmi»ticii, 037. 
ilaehmh llo, 933 
cjathr/met fa , 040. 
fan't<(to, 045. 
hyoseyanu llu , 040. 

/a )np rodo mu , 1 t 43. 

I Knar nil a, 030, 3030. 
mieradetpha, 010. 
muff i maeufdfa, 1010. 
vtqioriwu, 040. 
olhtadla, 038, 039. ^ 
plat eftif unnib, 038, 
030.’ 

provtnctdla, 041. 
psora ft (la, 032. 
sat moms, 037. 
seiurelfa, 041, 1030. 
scdata, 042. 
siererst, 038, 930. 
strwi rmdlus, 038, 030. 
sinuate (la, 038. 
tahaedfu. 042. 
t erred a , 942. 
rid lla, 041. 
zuiit, 043. 

(llry< >t ropli a) opcrcu- 
h(fa % 042. 

(Lita) epithymdla, 040. 
(—) solan d fa, 042. 

Go nett a 
sp„ 778. 
angoleims, 1040. 
d angola ua, 1041. 
fdina , 1041. 
genetta, 1041. 
geneitouUs, 1040. 
juhnstoni, 1041, 1042, 
1043. 


Genet ta 


pardina , 

807, 

1038, 

1030, 

1040, 

1042, 

1043. 


poensis , 

1037, 

1039. 


1 1040,1041. 

1 servahnu, 1041. 

tii/nua 804, 810. 

! net ante, 1041. 

! v a hfa ns, 806,807, 80s. 

i 800,810,812. 

j zamhesiana , 778. 

i Georychus 
[ bctrte, 780. 

I darhnyi, 775,781. 
i Intfanh, 775, 780, 781. 

; Giratla 

1 eitna topardahs anil - 
quorum, 748. 

I Glance, 020. 
Ulaunmyoteris 

•pupilto, 777. 
varitgaitts , 777. 
Glyphiptervx 
fischertdfa , 99(). 

' t'ortunateda, 980, 900, 

| 1032. 

pyymardta, 980. 990. 

( Gl\ ptolopis, 760, 766. 

Gomphognuthus, 304t3. 
l J,anuruieyrri, 1052 
l Gonafodtih, 757, 768, - 
i ~74 

• Gomoneina, 652. 654, 
655. 

tfepmsinn, 653. 
j Gomon inoidea, 655. 
j Gonothynra 

yranhs, 489, 400, 503. 

1 Gossea, 655. 

G radian a 
sp., 083. 084. 

' an rant lara, 083, 984, 

i 1034. 

, hrdemanni, 070, 980. 

rosapenndla , 081, 082. 
j st'alaridfa, 070, 080. 

sehiudla, 082, 1034. 

! statu tout . 082, 1034. 

c-jlo va. 1014. 

J Graphohtha 

adenocarpi, 1005. 

{ mad erne, 1006. 

myafatm, 1005. 
(Phthorohlaatis) sal- 
vana, 1(X)5. 
Griburius, 820. 
abstemis, 847. 
j argentatm , 846. 
i aurcovidosuB, 846. 

| bolivianus, 844. 


| Griburius 
| compnrcatuB , 847. 

j femoral ns, 847. 

{ hirttfrous, 846. 

i n aj rtf arsis, 847. 

j or nut us, 845. 

Yl-yutfatus, 846. 
Gvnmallabos, 1062,1063, 
I * 1003. 

1 apus, 1004. 

typus, 1005, 1003. 

, G } pactus 

harbaias , 748. 

Gypsoc bares 

baptadHeight, 9] 6. 
hedemanm , 9J8, 019. 
leptodaefyfa . 018, 010. 
olldadaefy/a, 918 , 010 . 
Gyroptychius, 766. 


( Jiaemogrcgnrina, 1103. 
i thomsom, 1103. 
Iiaemylis 
assimiIclfa, 955. 

Haled um 

j beanti, 480, 491, 500. 

J Haliaet ih 

fuu'onphallis, 747. 
ITuliealyx, 652. 655. 

Hal monies 
j faeudns, 652. 

: Hakerulmm, 1103. 
j Hapaic 
i ay if is, 794. 

1 Hapaleinur 
yrtbius, 80S. 
j Harpella 
I forfiedla, 000. 

i Hatteria, 702. 

1 Heleosu urns, 1040, 1055. 
Ilehctis. 810. 
jtersanufa , 803, 810. 

I Heloderma 
| suspect um, 740 

Hemeropbila, 087, 088. 
fabnt iana, 980. 

| nemomna, 088. 

I oxyaeantheda, 080. 
j panuuct, 088. 

Ilemidactylus 
! mabouia, 483. 
Tlemigalulia, 804, 817. 

llemisus 

mar moral um, 480. 
Herl>ert ni 
ta marie is, 025. 
Herpestes, 804. 
fufresccns, 805, 80S. 
814. 

pulverulent us, 815. 
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Her pet ostium 
amucola , 480. 

Hesperia 
agnppa. 508. 
chiton, 507. 
childim, 508. 
ronmhis, 508. 

TTetepobrunchns, 1003. 
angiu/lans, 1073. 
hid or sabs, 1094, 1095. 
gcoffrvifi, 1095 
intermedins, 1095. 
isopterus , 1094, 1090. 
la turps, 1095. 
ton gild is, 1094, 1095. 
niacionema, 1090. 
Senegal an sis, 1095. 

Heterognonion 
coriacaims, 990, 
hyrranw s. 997. 

IleterolftpulotUH 
latus, 774. 

Hodcgia, 947. 

Holcopogcm 

soph roviell us, 948, 949. 

Holocentrmn, 041, 042. 

Holopf ycliins, 705, 773. 

Homopliolis 

ivahlhcrgu, 484. 

Homopus 
ared/atns, 482. 
darling i, , 482. 

IT V tuna. 815. 

Ilyainasuchus. 1053. 

Hy bod us, 753. 

Hydraetmia 
echinatn, 498. 
pacified, 498 
verdt, 489, 491, 498. 

514. 

IT) droclwrus 
capi/hara, 515. 

Hylobates 
kooloc/c, 407. 

Hypatima 
Jasciata . 945. 

ITyponomeuta 
gigas, 974, 975, 970. 
in not at a, 970. 

llypostoma, 702. 

Ilypsolophus 
suwersielltts, 938, 939. 


Ictidosuchus, 1055. 

pri maims, 1054, 1061, 
In'dris, 470. 


Karoomys, 1059. 
Karyolysus, 1099, 1103. 


Labidosaurus,1050,1050, 1 
1000, 

Laeert a 

ayih *, 501, 503. 
ioiiicn , 557, 558, 559, • 
505, 500. 
lit torn fin, 559. 
mn rat is, 557, 565, 506, 
1003. ; 

— cant pest ns, 501, ; 

503. 560. | 

— hcsmgii, 500. j 

— littoral is, 559, 561, | 

500. , 

— serpa, 559, 501. < 

pcloponnesiat a, 557, 

501. 

faurtca, 557, 558, 559, 1 
501, 503, 505, 500. 
vtridis, 559. 

Laches is, 788. 
ulternata, 792 
lance (data . 791. 

Lafoda 
iencHnla, 488. 
Lagostomus 

trichodoc*t/lus, 749. 
Lampornia 
p re cost i, 515 
Lmupris, 040, 041, 

043. 

hum, 034, 035. 

Lain pros 
coarctella , 945. 
Laspeyrcaia 
admoourpi, 1005. 
my at ana . 1005. 
satvu no, 1005. 

Leggadu 

nunutoides, 780. 
Leioptilus 
sp., 920. 

Lepidosteus. 757. 758, 
702, 703, 704, 709, j 
773. j 

osscus, 759, 774. ! 

Lepidotuu, 750, 758- ■ 

mantclli , 769. j 

Leptobraehium, 871, 872, ; 
877, 878, 886, 687, 
900, 907, 908. ! 

carinense, 905, 909. 
fere, 905, 909. 
hasseltii, 871, 878,881, 
883, 884, 885, 889, 
891, 892, 894, 895, 
898, 899, 900, 903, 
909. 

Leptodira 
annulata, 790. 
kotambeeia, 487, 790. 


Leptodon 
capennensis, 748. 
Liiunocnida, 644, 645, 
046, 047, 048, 051, 
652, 053, 054, 055. 
(cun/amcce, 643, 651, 
055, 050. 

— victoria ?, 050, 051, 
050. 

Linmoeodinm, 052, 653, 
054, 655, 
sotverhyi, 052, 

Lindem, lul(J. 

hogotatella, 1017, 1020. 
tesseltatclta, 1020. 

Lit,a 
ap., 941. 

cpithymidla, 940. 
solanedla, 942. 
Lithoeolletis 
cijtisel/a, 977. 
helm nthemclla, 976. 
messaniel/a . 976. 
platam, 977. 
rapedu, 970. 

Litliy pi mutes 
nohiht .. 823. 

Lohesia 

staticeana , 1008. 
Lophoceros 

uasu/us, 747. 

Lopliotes, Oil. 
cepcdwniis, 038. 
jis/iii, 038. 

L< ixopeia 

lalhaensis, 991. 
jlagcllana, 990. 
francdfoinnia , 990, 
991. 

Lull!a 

lap/della, 1027. 

tcUh, 1027, 1034. 
Lyeopludium 
capoise, 4^0. 
Lycosuclms, 1053. 
vanihrrieti , 1052, 

1061. 

Lygodnctylus 
capeusis, 484. 
Lygosoma 
simdevalli, 486. 
Lyonetia 

somnulentclla, 984. 
Lystroeaurus, 1055,1061. 
Lytocarpus 

crosslandi, 490, 491, 
511, 514. 

grandis, 490, 511. 

— unilateral^, 490, 
510, 514. 

raremiferns, 511. 
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Mabuia 
striata, 480. 
carat, 485). 

Mucurtis, 677. 

Macarohtola, 676. 
Mueropoum, 760, 766. 
lUurropteronotns, 1003. 
anquttlaris, 1068 
charm nth, 1068, 1073. J 
Maoropus 
remit ins, 515. 
train, 515. 
awqit us, 467, 515. 
V'ootlwardi, 515. 

Mndoqua 
philUpsi, 748. 

Mad repo rn, 532, 550, 
551,556. ; 

pitlthra, 531, 531, 545. j 
Ma'otms, 652, 055. 
Megnladapis. 470. j 

Megalielitlivs 751, 735, i 
' 756, 756, 760, 762, | 
76.3 ! 

hthhvrh, 75>6. j 

M ogaloplins | 

Jr*, 87 L. 

A aa/iprs, 872, 878, 610. 1 
montana, 871-886, 886. \ 
■ v 62, 865, 866, 867, i 
868, 601, 603, 600, | 
607. 608, 606, 610. 1 
misitta, 871-685, 886, 

861-610. j 

Miniums, 766. 

Meherax « 

moms/rum minis, 467. i 
Melmodon. 105>6. 

Mendesiu I 

sgmjdiyfeda, 970,1032. 
Meriones 
leucogasl n\ 776. 
Mcsopropithocii", 470. 
Mesosaurin, 1060. 
Mesosaurud, 1046, 1054, 
1055. 

Metalluctus, 829. 
affinis, 846. 
albifrons . 850. 
albipes, 850. 
urgent meitsts, 850. 
hi'faseiuUis, 846. 
holt via a us, 848, 
eap Unfits, 851. 
divisus, 853. 
dmvekieri, 854. 
jlavofrontalis, 849. 
iuuHub, 855. 
kollari , 849, 
nigrofimiatus, 850. 
nii/ro-ormfm, 854. 


Metalluctus 
nu/ruvttUs , 853. 
puhemmi, 852. | 

part it us, 854. 
per munis, 832. 
se mipurpur fits, 851. ] 

semirufits, 855. 
sum m tiis, 853. 
nmcnlor , 85)3. 

Motzneria , 

cast diet la. 927. j 

dtchrmi, 927, 1030. ! 

iufefix, 926. 
in sign ifirans , 620. 
monurhrua, 627, 1030. 
tarmletlu , 628. ! 

Insfella, 627. | 

Mi mud ra 

plati/ptera, 570. i 

saphn, .576. | 

Microeonodon, 1059. 

Mu* rod cm 
sp, 766. 

Microgomplindon, 1057. i 

Mien any s 

aqranus 'inau/chtiricus, i 
‘ 465. 

spent osits /tennis alee, 

465. ! 

Mirrosetia, 1008. i 

dipella, 1009. 

Millepora 

a/eteonus, 5)37, 555. | 

com/tlanufu, 5)37, 552, J 
555. j 

verrumsa, 537, 555). ! 

Mimaesooptilus j 

serotinus, 921. • 

Miopitlieeus, 678, 740. j 

ealhtrichus . 078. f 

lulapum, 078, 741, 742. ; 
Moerisia 
lynn^i, 5)16. 

Mogora 

insular is, 463. j 

kohete, 463. 1 

la touchei , 463. ( 

robust us, 403. 
wogttra, 463, 464. , 

— cored na, 463. ! 

— kanat, 463. 

— kohete, 463. « 

Mona, 078, 676, 708. 

inona, 078 . j 

Monacbus i 

babioides, 833. } 

bkolor , 831, ; 

biplagiatm, 830. 
divisus , 833. 
meridaen&i*, 882. 
mexkanm, 830. ! 


Mnnaehus 

mg rif arsis, 831. 
mgrtfula , 830, 831. 
ohscurdlus, 833. 
ornatipemus, 831. 
peruamts, 831. 
piapes, 830. 
pasted ipennts, 832, 833. 
tenebricosus, 830. 
terminal us, 832. 
MonopeUis 
grand, 485. 
irdwitschn, 485. 
MonopiH 

emcieapitdla , 1022. 
fer rug indla , 1022. 
hyalin e/la, 1022. 

a/ie Ha, 1021. 
lombardica, 1022. 
ntgneanidla, 1022. 
Monostceehas 

quadrati ns, 490, 508, 
514. 

Montipora, 524, 532, 
535, 555, 556- 

Moseh ub 

mnschijerus , 747. 
Muitgos 
qutera, 778. 

Mut* 
up., 780. 

chr i/soph this, 780, 
1046. 

minimus, 780. 
Myriamiithus 
jKiradoxus, 773. 

Myri prist i» 
murdjan, 642. 

Naia 

flora, 761. 
mclanoduca, 761. 
niyr troll is, 487. 
tripudtans, 761. 

Nandinia, 810. 

bmotata, 807, 815. 

Na rye m, 1020. 

Nemesia 
stutomi, 819. 

N opt tenia 
sp., 1009. 

micro t her idla, 1008. 
Nescenas 
mayeri, 801. 
Neenpithecus. 470. 
Nestor 

notahilis, 1040. 

Nyc ter eutes 
procyonoideSf 404. 
Nyctioejus 
plantrostris, 777. 
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Obelia, 053. 
dichoto/na, 489, 491, 
502. 

Octopus 
horsfi, 451. 

Ocystola, 950. 

Oecopbora 
fuscomacnl ell a, 952. 
munctella, 945. 
seehuhhella, 952. 
(Scvthris) 2 ) l^d'bleUa, 
950. 

Oegocoma 
tpimh-ipuncia, 945. 
Oenophila 
faint , 1014. 
nesiotes, 1014, 1015, 
1034. 

v-jlava, 1014, 1015. 
OlindinB, 655. 
mulleri, 654. 

Olindioides, 645, 652, 
654, 655. 
form out, 653, 

OlioB 

rufipcs, 820. 
Oinphacodee 
divincta , 912. 

Onebula 

lawprobtoma, 943. 
Ophiodes 

cactniforntis , 489, 491, 
500, 514. 

OphiopBin, 769. 
Ophisuurus 
a pus, 792. 

Opisthoctenodon, 1057. 
Opogonu 

panchalcella, 1015, 
1016. 

Orneodes 
Kidmen, 920. 
Oruitborbynchus 
amtinvs, 1054. 
Ofeteolepis, 765, 766. 

macrolcptclotus r, 774. 
Otie 

tcirda , 515. 

Otocinchi?, 795. 

pmdinus, 799. 

Ofcomys 

irroratns, 779, 1046. 
Otopithecu8, 678, 708. 

pogonias, 678. 
Oudenodon, 1057, 1059. 
fori it/, 1054. 
trigonu'cps, 1056, 
1058. 

Oviboa, 468. 

Oxyptilue 
distans, 913, 914. 


I Oxyptdus 
I lain a, 913, 914. 

! (Crombrugghia) dis¬ 
tant, 913. 

Paclijoonnus 
hefcruras, 769. 
Paehydactylus 
bibromi , 484. 
Paohylomerus 

tethjicataring 818. 828, 
829. 

ralreohatteria, 1051, 
1058, 1060. 

PalivnniseiJB, 757. 762. 

elcgtnts, 768. 
Pabvopropit hocus, 470. 
Paudemis, 993. 
bracatana , 995. 
mac-tana, 994, 995. 
pcrsimilaua, 994, 995. 
st/mnHi/t, 994. 

Papiho 
annercon, 5G8. 

Vo//. 609 

hnbasivs, 627. 
cel nuts. 619. 
clean , 621. 
eg! fonts, 595. 
dindgnats, 592. 
erg a, 631. 

Kenton, 574. 
try a*, 631. 

Irion, 568. 
tisus, 573. 

iim/acles 620. 

! mgrojtarus, 568. 

| thamgras, 568. 

Pamdjsea 
j rubra , 717 
Paradoxurus 
leucontgstax, 467. 
j PareiaBam-us, 1048, 
j 1050, J 032, 1053, 

! 1059, 1000, 1061. 

! sentdcut, 1001 . 

Pariotichus, 1050, 1054, 
1056. 

inn si cits, 1061. 

Pasilobus 
msic/nis, 824, 829. 
Patella, 856, 859, 865, 
869. 

athfetica , 856. 
vutyata, 856, 865. 
cam tea, 865, 868. 
Pecten, 869. 

Pelobntes, 875, 886, 889, 
896, 897, 899, 906, 
909, 910. 
cultripes, 907. 


J Pelobates 

i fuscus, 871. 881, 885, 

| 891, 892, 894, 901, 

| 905. 

I Pelobatrackus, gen. nov., 
906, 909. 

| Pollutes, 875, 880, 881, 
IKK), 906. 

, Pelomedusa 
J patent a, 483. 

) Pelomya 

I fat tar. 779. 

| Pennaria 

! carolhui, 489, 490,491, 

, 492. 

| Penthitia 

| indnsiana, 10(18. 

: Perittia 

i cednmclluc , 970, 1032. 

| lavandulae, 971, 1010. 

| obsnnrpunc/clta, 971. 

Petaehnum, 655. 

| Petasatn, 655. 

J Petanu*, 655. 

I Petanrihta, 678. 
j petutn ts/a, 678. 

! Petrodromus 

tcfradactuius, 775, 
777. _ 
sultan, 777. 
j Fbalaena 

i bipnnctnlnctgla, 921. 

i JorJiulla, 960. 

| (Alucita) nwnodne- 

tgtus. 919. 

i (Tinea) anomalella, 

j 1008. 

I (—) argeiifella, 968. 

(—) ori/ucan t hell a , 

I 989. 

1 (—) pan ton ell a, 1006 

I (—) ragella, 976. 

j (—) togetzello, 1021. 

j (Tortrix) fahriciana , 

988, 989. 

I (—) hcraclcann, 958. 

i (—) parinna, 987, 988. 

P lml anger 

maculaltis, 749. 
Phalonia 

carpophihina, 991. 
ctmversana , (192, 1034. 
versana , 992. 
Phaneropleuron 
outturn, 767, 774. 
Pharmacis 

chamomiltana, 992. 
elom/ana, 993. 
impunma, 993. 
Pbascogalo 
ptnkillata, 1047. 
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Phengodes 
Jneronywi, 510. 

Philodromus 
punctigenn s, 820, 829. 

Philothnmnu* 
kirkii, 486. 
se w i va riego t us, 486. 

Pholidophorus, 769. 

Phr yuobatrach us 
natalenm, 482, 487. 

Phrynouiantis 
bffascia/a, 480 . 

Pht liorinmea 
operculeUa , 942. 
piscipel/ts, 942. 

,*edata, 942. 
ndauel/a, 942. 
tnhcurl/a 942. 
ter roll a, 942. 

Pliyllobrostris 
daphneclta , 984. 

Phvllonurycter 
eytise/fns, 977* 978. 
fo/io/osi , 978, 1084. 
hrimnl he melius, 976. 
juncei, 977. 
messmnrflus, 976. 
parrifofiellns, 978. 
plat aid , 977. 
ray cl la , 97(5. 
nhnifoliellu, 968. 
(Lithoeolleti*^ /re- 
nutlar, 968. 

Fiesta 

hcraclexnta, 958. 

Pimiris 
djiiel/a, 959 
arcnella, 955. 

Pipn, 877, 8s8, 890, 910, 
911. 

Plata,x, 643. 

Platvedra 
vtUla. 941. 

Platyoides 
separata, 819, 820, 
828. 829. 

xirnomi, 820, 828, 829. 

Platyptilia 
aaoithodactyla , 915. 
punctldactyhi, 915. 
(Amblyptilin) aenntho- 
dactyla , 915. 

Plntysaurus 
gnttatm , 484, 
intermedins, 484. 
torqwitm, 484. 

PleeostomiiH 

albopunctatm , 797, 
800. 

emarginatm, 795. 
goyazemit, 798. 


PI ecostom us 
hermannt, 795. 
horn dux, 795. 
thenngn, 795, 800. 
latiroxfrts, 798. 
warqoritifcr , 796, 800. 
yaulinns, 795. 
regain, 795. 
strigaticeps, 796, 800. 
Inuumuda , 795. 
ftefcnsix, 795. 

Plumularia 
deticutulu, 488. 
ha/erioidfs, 490, 491, 
508. 

vnruduhs, 488 . 

Flutella, 979. 
cruc/ferunnu, 986. 
maeuhpenuis, 986. 
mutt mac ulella, 1017. 
Pluvianus 
(cgyptiux, 747. 
Pocillopora, 534, 535, 

536, 547, 548, 550, ! 
551, 555, 556. I 

hrer/eoruis, 537. 
nohdis, 537. 

Podocoryne 
anechinata, 489. 491, 
499, 514. 

hu ni dis, 499. i 

Podnphthalina, 827. ' j 

Poeeiba j 

(Stenolcchia) sp., 929, i 
930. | 

Poeriloptila 

nmcijunnella, 981. • 

Poephagus 
griuniicns, 1046. 
Pogonocebus, 678, 682, 
684. 

dtann, 678 . 

Poiana 

richurdxom , 1037, 1 

1043. 1044, 1045. 

— feight uni (not lthe- | 

riensis ; see erratum i 
slip), 1043, i045. | 

— och racea, 1044, 

1045. ! 

— rtehurdsoni , 1045. ! 

Folychrosis ; 

hot rana, 1001. 
oulusiana, 1007, 1008. 

I neptmia , 1000, 1024. 

i porrectam , 1007. 

! staiiceana , 1008. 

! Polymetis, gen. nor., 
j 969. 

carlinella, 969,1032. 

I PoJymixia, 642. 


| Polyommatus 
j bazochii , 568. 

j dumerilii , 630. 

ergeus, 568. 

I gabelut , 568. 

I gabnela , 571. 

! nuqarus, 568. 

I a eh is, 568. 

sin ms, 568. 
straphius, 568. 
Polypterus, 762, 763, 
764, 770, 771, 772. 
bithir, 770, 773, 774. 
Polypus 
sp., 454, 455. 
acakatus, 454. 
arborescent , 451, 454, 
400. 

herd m/mi, 451, 454. 
horridu*, 451, 454. 
hurst i, 451, 452, 453, 
461. 

Pontes, 520, 529, 534, 
539, 540, 541, 545, 
549, 550. 

Porpe 

bjerkandrella , 987. 
Pragmatodes, gen. nor., 
928. 

fruticosella , 928, 929, 
930, 1030. 

■Prays 
citri, 974. 

Procolophon, 1049,1052, 
1053, 1054, 1055, 
1056, 1058. 

iriqoniceps, 1052, 1054, 
1058, 1061. 
Procolophoma. 1060. 
Propappus, 1048, 1050, 
1061. 

Propit hecus, 470. 
Prosthesis, gen. nor., 
953. 

cxclusa, 953, 1032. 
Protacant bodes, 772. 
Proteles, 815. 
Psatnmophis 
sibilant, 487. 
Psammosteus, 753, 754, 
755. 

arena ties, 774. 
paradoxus, 774. 
Psecadia 
hipuncteUa, 960. 
Pseuduspis 
cam, 486, 
Pseudoberyx, 642. 
Pseudolycfiena 
paphlagon, 594. 
paupera, 575, 
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Pseuclolj aena 
j vlutyptera, 576. 
spurt u$, 579. 

Psyche 

eabrcrai, 1028. 
Pteraspis, 753, 754, 755. 

700, 773. 
Pterophorus 
aoanthodactylus, 915. 
chrysocomae , 921. 
distans , 913. 
iunlac, 920. 
tnet us, 914. 
monodacti/lu#, 919, 

920. 

olhwdactylus, 918, 919. 
pectodactylns, 921. 
serotinus, 921. 

. Mcelw/a , 913. 
(Aciptilia) siceliota, 

(Lioptilus) invine, 920. 
(—) melanosclusma, 
920, 1030. 

(Oxyptilus) distans, 
913. 

(—) ^aci'wfi, 914, 
Ptilopaclius 
Justus, 747. 
Ptocheuusa, 929. 
Purpura 
hipillus , 865. 

Putorius 
sibirieus, 464. 

Pyralis 

francillana, 990. 
yeatinna , 956. 

Py rode roes 
argyroyrammos, 967. 
Pyrophorus, 516. 

Python 

retirulatus , 788. 
sfjtlotes, 789. 


Rana, 873. 877, 881,882, 
883, 889, 890, 905. 
albitabris, 481. 
avgolensis , 481, 
brnvana, 481. 
elegans, 481. 
esculent a, 883, 888, 

894, 899, 901, 902. 
yalametms , 481. 
yodmani, 481. 
granulosa, 481. 

<prayt, 481, 
guentheri, 481. 

887, 888, 893, 

895, 897, 890, 900, 
902, 


Rana 

hnmemlis , 481. 
malahartca , 481. 
wiaacfl rc /< /eitjt\ 481, 
moeruensis, 481. 
wwM, 481. 
oatesi , 481. 

(jjvw/a, 481. 
ornatmima , 481. 
vxyrkyyichus, 481. 
wWi, 480, 481, 487. 
tempo rana, 899. 
tiqrina, 899, 902, 
‘903. 

Rapp i a 

auettvenfris , 482. 
marmorata , 482. 
Recurvaria 
do me stir a, 937. 
Rhamphastoa 
carinatvs, 748. 

Rhmostictus, 678, 695, 
717, 721. 
petaunsta , 678. 
Rhizodus 
ornatus, 774. 
Rhyacionia 

walsinghami , 1002. 
Roslerstanunia 
vesper ell a, 985. 
Rupicapra 
« tragus, 467. 

Saccostonnis 
campesfris, 780. 
mash on a, 780 
Sarsta, 5] 6. 

Scaphiopus, 910. 

solitarius, 904, 906. 
Scaumemicia, 768. 
j Schistophila, 929. 
i Sciaphila 

fragosana , 997. 
ictericana, 997. 
longana , 996, 997. 
strataua, 997. 
Sciuropfcerus 
alwcc, 464, 465. 
momynga, 464, 465. 

— amygdala, 464. 
russicus, 464, 465. 

Sciurus 
calotns, 464. 
orientis, 464. 
rupestris, 464, 
vulgaris, 464. 

— tdbicauda , 516. 

— orientis, 464. 
Scotophilus 

nigrita , 7T7. 


Scylacosaurus, 1048. 
Scyllium 
canicula, 474. 

Scythris 

arachnodes , 972, 973, 
1032. 

cicade.Ua , 973. 
fasciatella, 950, 973, 
1032. 

petreUa , 972, 1032. 
roscidella. , 973. 
Seleucides 
nigricans, 747. 

Senmsia, 1004. 

sttbsequana , 999. 
Semionotua 
tcappfi, 769. 
Semiophorus, 643. 
Semnopithecus 
albogularis, 700. 
melalophus, 748. 

Sepia 

sivgalensis, 451, 459. 
Sep ioteu this 
lofiginiformts, 451, 

450, 457, 458. 
Sericoris 

indusia.ua, 1008. 
Sertularella* 
fustformis, 488. 
Sertularia 
distans, 490, 491, 
501. 

gracilis, 504. 
Icerimarginata, 490, 
491, 607, 508, 514. 

Iuccmaria, 508. 
mayeri , 490, 491, 
505. 

pumita, 507. 
vrrsltn/si, 488, 490, 
491, 504, 505, 506, 
514. 

(Desmoscypbus) brevi- 
cyathus, 488. 
Sesamodon, 1059. 
Setomorpha 
bogotatdla, 1016,1017, 
1020. 

corticinella, 1016,1017, 
1018, 

discipunctella , 1016, 

1017. 

dryas , 1010, 1017. 
grenadella, 1019. 
inanmnella, 1016,1017, 

1018. 

insecteUa, 1016, 1019, 

1020. 

multimaculella, 1016, 
1017,1018. 
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Setomorplm 
cwroseUa, 1010, 1017, 
1018. 

ruderella, 1016, 1017, 
1018. 

rvpicclla , 1016, 1017, 
1018. 

rirfrtfa. 1010, 1017, 
1018, 1019. 

teueoides, 1018. 

Siderus 

parvinotus, 591. 
Siganorosis 
her mil am, 955, 958. 
Silurus 

angnUlark , 1008, 1073. 
(Ileterobrancbus) gari- 
epinm, 1009. 
Simuetlns, 988. 
fahriciamt, 988, 989. 
nemorana, 988. 
oxyacantluifa, 989. 
Siinia 

athiops, 728. 
asra mus, 719. 

(rphus, 722 
cgnosunis, 734. 
dial) a, 082. 
erythropyga, 735. 
mehtrhnia , 741. 
in on a, 709. 
nicfitans, 090. 
pains, 742. 
petavnsta, 718. 
rofovwg, 083. 
rid>ra, 742. 
sahfpa , 720. 
sithvirtdis, 728, 
tu layout , 741. 
SimocephaluB 
capensis, 480. 

Sitotroga 
cereal el la, 928. 
Smmthopsia 
cramcaudata, 1047. 
larapintu , 1047. 

Soldi iopsis, gen. no?., 

489, 494. 

dcndriformis, 489, 491, 
494, 495, 496, 497, 
502, 514. 

Sphenodon, 1048, 1050, 
1057. 

pit net atm, 1056, 
SpiloteB 

corals, 787, 790. 
oouperi, 790. 
melanura , 790. 
Spirocbieta 
anodontte, 447. 


• Stagnmtophora 

(P> r< »dt*ree«) argpro¬ 

grammes, 967 

Staugeia 
stcelioia, 913. 
i Stathniopolitih, gen. 
nor., 1019. 

tme/ncoprel/a, 1019, 
1020, 1034. 

Stentoda 
clarkh, 824. 

Steganoplyelm 
oftsrnra, 1002, 1003. 
signatana, 1002, 1003. 

Stegnopcplmla 
mg rtf arsis, 833. 

Slt'uolechia 
(Poeeilia; sp, 929. 

Stenoptilia 
htptmcitdactyla , 921. 
(Adkinia) lapuncft- 
dactyla , 921. 

Slephanoberyx, 012. 

Sternotlwru*. 
mgr owns. 482, 483. 

Stigmella 

amumdclla, 1008, 

axircUa, 1009 
eaphorhiclla, 1011. 
jiff dan, 1009. 
helunithemclla, 1010. 
jnfiar, 1011, 1034. 
mtrromcnac, 1010 . 
nigrifnsriuto, 10J1. 
ndicnhm, 1011 . 
rosdla, 1008. 
rithtru rrrns, 1009. 
sam faicrttcis, 1010. 
station s, 1009. 

StropBiceros, 1003. 

St repsieratos 
fenestra!a, Kk)3. 

Strepsodus, 706. 

Streptocaulus 
pntcherrUnm, 488. 

StlMllgOpB 
hahroptihs , 515. 

Stylopborn, 535. 

Stvlophurup, 643. 

Suricatn, 8J5. 
tetradacfyln, 810. 

■ Symmoen, 945, 940. 
aegrella , 949, 1032. 
canarienm, 949,1032. 

> oxyhielfa, 949. 

Syncoryne 
I «tfra7, 492. 

i Talneporia 
1 laptdclla, 1027. 


j Tamils 

1 orientalis, 465. 

Tapinoeephalus, 1048. 

! Tapirus 

' amencanns. 5J5 
' in it it us, 407. 

, Tamisius, 766. 

| Tatera 

; lohengula, 779* 

I Tebenna, 988. 

| Tecmerium 

anthophnqum, 954. 

[ IVleia 
clsfi, 935. 
i Telerpetoii 
J tigmense, 1060. 

, Teiphu&a 

canartemis , 936, 1030. 

' clsfi, 935 

fuqitivella. 936. 

| lye/lella, 936. 

! schizogynac, 930, 1030, 
i Ten tana 

(p'ttssa, 824, 829. 

; ‘nohilis, 823, 829. 

I Thfola, 566. 

! acaste , 509. 

; ml cl a, 509. 

j a dr la, 020 

i &gides. 575, 570. 

1 at fra, 630. 

a halo, 003, 004. 

{ ahohha, 509,605. 
i alafus, 579. 
j ah Imho, 569. 

j a mat 1st a, 509 

1 americensis, 029. 
i am plitudo, 575. 632. 

am jins, 582. 032. 

| <infract a , 608, 009. 

j annul, 003. 

I anna, 577, 632. 

anfhora, 617. 
j anthrm-ia, 003 
; anti nans, 569. 

| aon, 569. 

j aprica, 509. 

{ aratas, 005. 

] area fa, 029, 032. 

! arcs, 599. 

| argu a, 030/ 

, — ohscura, 630. 

i argona, 570. 028. 
j aril ides, 509, 605. 

arm Ufa, 583. 
arogeus, 508. 

! arola, 569. 

arria, 509, 578. 

, arnma, 007. 

afeua, 580,581* 
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athymbra, 582. 
cituius, 613. 
atmiia, 570. 
atrius, 613. 
air ox, 609. 
attalwn, 599. 
atytuna, 578. 
a tula, 577. 
aurora , 583. 
out odea, 610, 625. 
azia, 623. 
azuba, 626. 

609, 610. 
badaca, 024. 
bad eta, 615. 

bagrada, 588. 

Inxlius, 604. 
barba, 575, 632. 

basal ides, 626, 627* 

basochii , 568. 

Acera, 579, 580. 
bellera, 609, 610. 
bean. 607, GOO, G2G. 
besidia, 587. 
bianco, 569. 
biblia, 599. 
binangula, 570. 
bitias, 568. 
bolima , 570. 
bosora , 616. 
bnbastus, 627, 628. 
buccina, 585, 632. 
burw, 590, 632. 
cahiria, 007. 
casernes, 617, 632. 
caspes, 614, 632. 
calcbinia, 619. 
cedlao, 611, 632. 
calor, 613. 
cedtha, 591, 632. 
Candidas, 571, 672, 

631. 

candor , 578, 632. 
cauinius, 585, 586. 
canitus, 604, 632. 
can us, 624, 625. 
carlo, 570,615. 
carnica, 619. 
castimonia, 580, 632. 
caulonia, 609. 
cauter, 589, 632. 
cecrops, 610. 
celida, 509. 
celmus, 619. 
centoripa, 614. 
ceraia, 617. 
ceromia , 612, 624, 
cestri, 629. 
cethegm, 568. 
chaluma, 570. 


J Theda 

cbilica, 670. 
cklamydcm, 577, 632 
chi amps, 584, 632. 
dmelium , 593, 694. 
cimiianct, 622, 023. 

cleon, 021. 
clepsydra , 607, 632. 
c(tiros, 594. 
collmia , 624. 
collustra, 000, (’>32. 
color , 582, 632. 
columella, 628. 
comet, 576, 632. 
conch//Hum, 698, 632. 
conovena , 570. 

Cordelia, 604. 

613, 632. 
crines , 573, 631. 
end us, 602. 
cruenta, 620. 
culminicola, 579. 

612, 632 
curtira, 570. 
cybcle , 573 
cybira, 628. 
r?/c/^, 575. 
rj/d/ct, 029. 
cyelonia, 583, 032. 
ci/llarvs, 595,596, 597. 

572, 573. 
debarred, 630. 
deliciee, 595, 632. 
demea. 631. 

610,611,012. 
devia, 509. 
dieted, 570, 619. 
dickiei, 509. 
dmdyims, 592, 603. 
dm us, 509. 
dio/t, 508. 
ehdhim, 019. 
dolosa, 579. 
dalylas, 579. 
dorcas, 572. 
dor yam, 592. 
dumendii, 630. 
eel>atana, 621. 
echinila , 570. 
echion, 602, 627. 
elana, 598. 
elm, 587. 
emathcon , 568. 
emendatm, 619, 632. 
empusa, (501. 
endera, 590. 
epopr.a, 605, 606. 
e/xpeodes, 670, 606. 
meet a, 597, 598. 
cron os, 573. 631. 
ethemm, 568. 


Thecla 

curytulus , 627, 628. 
exie/uus, 580, 632. 
619, 620. 

569. 

fanmm, 570, 619. 
faun alia, 630. 
fessa, 669. 
fidena, 594. 
floralia, 572, 631. 
florcus , 581, 632. 
flosadus , 583, 632. 
Jbrlunct, 608. 
fosterer , 570. 

/w//, 570, 597. 
frauds, 509. 
jureifir, 621. 
geebatha , 004. 
gahina, 614. 
gabriela , 571. 
gadxra, 598, 599. 
gauna, 569. 

//ffae, 580. 
gel hen a, 005. 

<jem?na, 581, 032 
genena, 590, 591. 
gentian a, 001, 032. 
giapor, 570. 
gibberosa, 575. 
yiiacnnaguri , 509 
gvadula, 570. 
e/uzauta, 570. 
hah nidi, 014. 
halala, 591. 
harriettu, 509, 575. 
hebreevs, 593, 594 
hcloisa, 509. 
hemon, 574 
hen rid, 507. 
hemclidfs, 673. 
hespentts, 007. 
Afttitf/cr, 669. 

570, 592. 
humber , 570. 

578, 579, 632. 
hypsea, 583. 
i»« f 570, 591. 
imma, 569. 
indigo, 608, 609. 
infrequem, 630. 
ins/it a, 018. 

ion , 676, 632. 
trite, 507. 
imarus. 568. 
ivclia, 577. 
jadeitor , 587, 632. 
janthina, 583. 

5(59. 

toto, 602, 632. 

lacouia, 612. 

599 . 
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lampetia , (514. 
lanckena, 570. 
lebena, 031. 

Icdaa, 617. 

lemnos, 620. 
femuria, (500. 

/*#/«, 620. 

I aril as, 603. 632. 
Icucophuws, 501, 592. 
levin, 598, 652. 
hgurhw , 584, 585. 
lisuft, 573. 

literatim, 588, 589, 632. 
569. 

fornui, 610. 
loxurina , 578. 

023. 

lugnhris, 007. 

fyea hap, 508. 

Zf/c/e, 584. 
m-alhnm, 568, 584. 
mafia . 570. 
mtmtica, 616, 632. 
man up, 569. 
mormons, 604. 
marsyas, 572, 573. 
mathevu, 622. 
megncles, 020. 

meyamedn, 569. 
Meleager, 618. 
metleim, 580, 581, 632. 
minyia, 581, 582. 
Minna, 578, 579. 
worst tes, 569. 
muattuia, 570. 
muf pus, 598, 632. 
miaul ilia, 586, 632, 
mu rex, 585, 632, 
my con. 585. 
iiava, 569. 
namdwn. 569. 
niponu. 623, 
niseee, 005. 
nit or, 585, 632. 
nice punctata, 592, 632, 
nor as, 51(8. 
normahal, 570. 
nota, 592, 632. 
imbes, 625. 
nubilum , 612. 
mtgar , 570, 589. 
tinmen , 574, 632. 
obelus, 588, 589, 632. 
ochus, 594. 
ocrism, 587. 
odium, 607. 
olerk, 614, 632* 
opaeiias, 624, 

Ophelia, 582, 


I Theda 
I ophia, 612. 
i orcymu, 603. 
orCala, 605. 
orihata, 569. 
origo, 008. 
omatrix. 572, 631. 
imtalus, 590. 
ostrinus, 596, 597,632. 
oxidia, 569. 
pain mhos, 617. 
panelxea, 594. 
paphlogon, 573, 594. 
jtarthema, 568. 
pari undo, 608. 
puseo, 569. 
pattpera, 575, 576. 
print at us, 617. 
pc ratio, 569. 
pens us, 610,611. 
perola, 595, 596. 
peruviana, 587. 
pefauristei, 613. 
phalanthus, 568, 
phalerop, 567. 

1 plants, 586. 632, 
pi if tuna, 601. 
plaster, 597, 632. 
phottt nos, 573, 631. 
photisuutp, 615, 632. 
plryntsca, 569. 
phydflu, ,574, 575. 
piccntla, 621, 622, 623. 
ptetts, 606, 632. 

I piun, 594. 
pi plea , 591. 
pmdula, 618. 

■ pi sis, 618. 

platyptera, 576. 

i phtntaus, 622. 

pofuMa, 570. 
polittts , 625, 026, 632. I 
. porply ret tens, 593.032. ! 

i porphyritis . 595, 632. I 

port hunt, 581, 632. 
prim no, 587. 

' promissa, 569. 

pulchritude , 597, 632. 
punctual , 585. 

! pup-pins, 618. 

purpura, 592, 632. 

: pvr pit rentes, 597, 632. 

purpnritiens, 601, 632. 
qvaderna, 599. 
radio its, 586, 632. ! 

I ratio, 670, &>8. , 

i mens, 582, 632. j 

I richnmi, 570. ! 

J rubifer, 621. 

I rufo-fittca, 023. 1 


: Theeln 

ruyafus, 611, 

| eadiei, 569. 

salona, 627. 

'■ sungaln. 610, 625, 626. 
so pot a, 628, 629. 
scot eta, 594. 

! selika, 584. 

, srltno, 599. 

j sera pis, 626. 
i sesara, 599. 

j setlan, 612. 

seudtga, 619. 

| sisfa, 583. 

! snictmgdus, 599, 632 
son genu, 584. 
j splendor, 570, 631. 

span so, 572. 

! spvruta, 591. 
svurius, 579. 
btagira, 591 

j stu/matos, 584, 632. 
stiktos, 584, 032. 
pt dbia, 603. 
snrtflu, 612, 624. 
suaiptiu>*a, 571, 631. 
splits. 024. 
synet lltts, 593. 
tagpra, 572. 
tala mo, 570. 
taUtyra, 579. 

— cast it as, 579. 
UnntneUa , 570. 
tarena, 601. ' 
tegtpa, 630 
tiyula, 616. 
id la, 570. 
tephraup, 592. 
tlmna, 009. 
flam, 577. 
thuryeha, 569. 
theneo, 569. 
thespia, 615. 

/ lastict, 590. 
thus, 568, 630. 
tlyestfi. 585, 586, 587. 
tiasa, 590. 
tigoma, 570. 
tirrhao, 569. 
tollus, 569. 
iorqueor, 608. 

(orris, 587, 632. 
trehonia, 596. 
trochus, 573, 631. 
tucumana, 629, 632. 
tuveta, 570, 571. 
tyrimn, 595, 832. 
tyrriiis, 578, 632. 
umbratm, 568. 
itna. 620, 621. 
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it pupa, 605, 632. 
vturkudantc, 596, 632. 
vena. 620, 632. 
veimstus, 602, 632. 
verbenam, 622. 632. 
veterator. 627, 632. 
vibidia , 584. 
vibulcna, 609. 
vidtdus , 623. 
t'iVm, 570. 
viresco, 573. 
vitruvia, 608, 609. 
voltinia, 585. 
volumen, 623. 
vomiba , 570. 
minerala, 569. 
werniekei, 569. 
xoi'ema, 570, 589. 
i/q/ort, 627. 
rite, 626, 627. 
zurkvitzi, 570. 
(Micamlra) sapAo, 569. 
TbeclopaiH, 566, 631. 

631. 
er//.x*, 631. 

Thecocarpus 

w yW mm f/#w /?<, bedoti, 

489. ‘ 

Thelodns, 753, 754, 774. 

pa pel, 773. 

Tbelotornis 
kirtlandii , 487. 
Therapsida, 1048. 
Theridion 
versutum, 824. 
Theriodesmus, 1051, 
1057. 

phyla rebus, 1061. 
Therocephalia, 1048, 
1060. 

Thiodia 

alanduhsa7ia, 1004, 
!034. 

signed ana, 1005. 
Thomisua 

anthobim , 826. 
nialevolus, 825, 829. 
Thryonomys 

swinderenianus, 781. 
Tkyreus 

630. 

Ticbonia 
atomeUa, 955. 

Tinea 

' abrupt ella, 1020 . 
allutella , 1024. 
apiella, 959. 
anrclla, 1008, 1009. 
bqmriitella, 1020 . 
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Tinea 

bisseUidla . 1020. 
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ZOOLOGICAL SOCIETY OF LONDON* 

Ha; 7th, 1907. 


(!. A. Botjlenger, Esq., F.R.S., Vice-President, 
in the Chair. 


Mr. H. B. Fast ham, B.Sc., F.Z.S., exhihite<! original drawings 
of Spirochceta anodontw from the crystalline style and intestine 
of Anodonta cygma. This was the first record of the occurrence 
of this parasite in the British Pond-Mussel, though Keysselitz 
recorded probably the same organism from Anodonta matabilvs 
about a year ago, without giving its dimensions. The organism 
was found to be about 40 p long and about 0*7 p broad, with 
pointed ends and an undulating membrane. Its motion was 
most rapid, but seemed to be both spiral and vibratory. 

The Secretary exhibited photographs of a young male African 
Elephant now living in the Bronx Zoological Park, New York, 
and prolmbly the type of Elepfuis africanus pnmilio Noack, from 
the French Congo, The photographs had been given him by 
Mr, W. T. Hornaday, C.M.Z.S. He remarked on the distinctness 
of the race, and pointed out the existence in the specimen of an 
undescribed peculiarity in the trunk. 

Dr. William E. Hoyle read a paper, illustrated by lantern- 
slides, on the Cephalopoda of Zanzibar and East Africa collected 
by Mr. Cyril Crossland in 1901-1902. He stated that the 
collection was not extensive either in point of individuals or 
species, and that a large proportion were young individuals to 
which it was impossible to affix definite names in the present 
state of our knowledge. 

Five were identical with forms contained in a collection 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which ft refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
•long with the ‘Proceedings’; but it may be obtained on the day of publication 
at the price of Sixpence* or, if desired, sent post-free for the sum of Six 
SMtliitp* per annum, payable in advance, 
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recently made by Professor Herdman near Ceylon, whilst others 
occurred also in the Red Sea, thus showing a marked similarity 
in the Oephalopod-fauna of the whole of this region. 

Advantage had been taken by the presence of several specimens 
of Sepioteuthis loliginiformia to give a full description of that 
species. 

Borne Octopod embryos showed epidermal structures very 
similar to, if not identical with, those described by Chun as 
constituting a bristle coat in young Octopods, and an account of 
these, as full as the material allowed, was given. 

Mr. Oldfield Thomas, F.R.S., contributed the fifth of the 
series of papers on the Mammals collected by Mr. M. P. Anderson 
during the Duke of Bedford’s Exploration of Eastern Asia. The 
present paper gave an account of a collection from Central Korea., 
just north and south of Seoul, the capital. 73 specimens were 
dealt with, belonging to 13 species, of which several were new, 
additional to those already discovered by Mr. Anderson during 
a previous visit to the southern part of the peninsula. 


Mr. Aubyn Trbvor-Battye, M.A., F.L.S., F.Z.S., read a paper 
on some new buildings in Continental Zoological Gardens, based 
upon recent visits to those of Stellingen, Hamburg, Berlin, 
Dresden, Breslau, Vienna, Budapest, Frankfort-am-Main, Amster¬ 
dam, Diisseldorf, Rotterdam, and Antwerp. By the kindness of 
their Directors he was able to show the plans of the new Rodents’ 
House, Berlin, and of the Monkey House, Departmental, Storage, 
Isolation, and Infirmary Buildings, Rotterdam. He also showed 
diagrams of important erections in Breslau, Cologne, and elsewhere. 
He called attention to the greater use of glass abroad than with 
ns, to the tendency to get rid, ns far as possible, of iron bars, to 
improved methods of heating, lighting, and ventilation, and to 
the increased recognition of the fact that great warmth was 
usually a mistake (excepting in the case of Reptilia), since many 
animals from warm countries would thrivo out-of-doors in the 
cold, provided they had plenty of food and means of exercise. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 28th May, 1907, at half-past Eight 
o’clock f.m., when the following communications will be made:— 

1. Dr. G. Elliot Smith. —On the Form of the Brain in the 
Extinct Lemurs of Madagascar, with some Remarks on the 
Affinities of the Indri&inse. (Appendix to Mr. H. F. Standing’s 
paper “ On recently Discovered Subfossil Prosimiro from 
Madagascar ”) 

2. Mrs. 0. A. Merritt Hawkes.-Oh tbe Abdominal Viscera 
and a Vestigial Seventh Branchial Aceh 
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3. Mr. G. A. Boulenger, F.R.S.—Second Report on the Ba- 
trachians and Reptiles collected in South Africa by Mr. C. H. B. 
Grant, and presented to the British Museum by Mr. 0* D. Rudd. 

The following Paper has been received :— 

Mr. James Ritchie, M.A.—Some Collections of the Cape 
Verde Islands Marine Fauna, made by Cyril Crossland, July to 
September 1904.—Hydroids. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, \V 
May Utk , 1907. 
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ABSTRACT OF THE PROCEEDINGS . 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 

May 28ti, 1907. 

Di*. J. Rose Bradford, F.R.S., Vice-President, in the Chair. 


The Secretary rea l a report on the additions that had been 
made to the Society’s Menagerie during the month of April 
1007. 

The Secretary exhibited a specimen of the patent Falconnier 
Glass Bricks, which had been referred to by Mr. Trevor-Battye 
at the last scientific meeting of the Society, as specially suitable 
for the construction of menagerie buildings. 

The Secretary also exhibited a frontlet bearing a fine pair of 
horns of the T&kin (/hidoroas taxicolor Hodgson). The specimen 
had been given to Mr. A. St. Clair B. Oarnegy by Mr. Charles 
T. Forbes, of Badipar, Assam, who had obtained it from the Rajah 
of the Kampti Country. 

Dr. H. Hammond Smith exhibited and made remarks upon a 
collection of the grits from the gizzards of the Game-birds of 
England, Scotland, and Wales. 

Dr. C. W. Andrews, F.R.S., communicated a paper, illustrated 
by lantern-slides, by Dr. G. Elliot Smith, of the School of Medicine, 
Cairo, on the form of the Brain in the Extinct Lemurs of 
Madagascar, with some remarks on the affinities of the Indrisivm . 
It formed a supplement to the paper on recently-discovered sub¬ 
fossil Prosimiie from Madagascar, read before the Society by 
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Mr. H. F. Standing on March 19th. From an examination of 
cranial casts of an extinct species of Lemur and of Mesopro- 
pithecns and Palceopropithecu8, and of brain-casts of Nesopithems 
and Megaladapis , in conjunction with information derived from 
the study ot recent Lomui s, the Author had arm ed at the con¬ 
clusion that Propiihecus , Avakin , / ndris , Mesopropithecus , Neso- 
pnkecus, PaIceopropitheeus , Chtromys, and Megaladapis must be 
legarded as the diversely specialised members of one family, all 
ol which exhibited in greater or less degiee distinct evidence of 
retrogressive changes from a more primitive and also more pithecoid 
type. 


Some Notes on the Abdominal Viscera of Cklamydoselachus , 
contiibuted by Mrs. O. A. Merritt Hawkes, M.Sc., comprised 
observations on the alimentary canal, including the associated 
glands, the dentition, and the spiral valve of this Fish. The 
lesults were compaied with the accounts of theso organs previ¬ 
ously given by Garinan and Gunther, and attention was diiected 
to any discrepancies which had been noted. The female repio- 
ductive organs were also examined, and evidence wns cited 
supporting the conclusion that Cklamydoselachus was viviparous. 
The interesting discovery was recoided that a vestigial seventh 
branchial arch was piesent, 

Mr. G. A. Boulenoer, F.R.S,, read a second Report on the 
Batrachians and Reptiles collected in South Africa by Mr. C. 11. 
B. Grant, and presented to the British Museum by Mr. C. 1). 
Rudd. The Report dealt with 58 species—19 Batrachia and 39 
Reptilia—of which two were described as new. 


Mr. James Ritchie, M.A., B.Sc., of the University of Aberdeen, 
communicated a papei on the Hydroids of the Cape Verde Island 
Marine Fauna collected by Mr. Cyril Crossland, F.Z.S. The col¬ 
it ction contained 27 species, and added considerably to our rather 
meagre knowledge of the Hydroid fauna of the northerly portions 
of the West Coast of Africa. The majority of the specimens 
hitherto described from Cape Verde Island had been obtained 
in comparatively deep water, but the present collection was a 
littoral one, and contained examples of only one species before 
recorded from the locality, viz. Sertvlaria versluysi Nutting. Of 
the 27 species represented in the collection 18 were already 
known, while the remaining 9 were described as new to science. 
Of the new forms the most interesting was a Gymn oblast, the 
peculiar branching and simple gonophore of which separated it so 
widely from known genera that a new genus had been established 
for it. 
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The next Meeting of the Society for Scientific Business will 
be held ou Tuesday, the 18th June, J907, at half-past Eight 
o’clock P.M., 'when the following comnjunications will be made:— 

1. Dr. F. W. Jones, F.Z.S.—On Growth-forms and supposed 
Species in Corals. (Illustrated by lantern-slides.) 

2. Mr. R. T. Gunther, M.A.—Notes on Limnocnida from 
Lakes Tanganyika and Victoria Nyanza. 

3. Mr. G. A. Bottlexger, F.R.S.—On Lacerta ionica Lehrs, a 
Variety of Lacerta taurica Pallas. 

4. Mr. Hamilton H. Druce, F.Z.S. — On Neotropical Lyc ( vnid «>, 
with Descriptions of new Species. 

5. Mr. C. Tate Regan, F.Z.S.—Descriptions of Yell for hypw- 
lopterns and a new Fish of the Genus Vdifer . 

6. Mr. C. Tate Regan, F.Z.S.—On the Anatomy, Classification, 
and Systematic Position of the Teleostean Fishes of the Sub-ordt r 
Halotriognathi. 

7. Mr. R. I. Pocock, F.L.S., F.Z.S.—A Monographic Revision 
of the Monkeys of the Genus Cerropithecns. 

8. Mr. R. I. Ponoc'K. F.L.S., F.Z.S.— Notes upon some African 
Species of the Genus Fell a recently exhibited in the Zoological 
Gardens. 


The following Paper has been received :— 

Mr. Martin Jacoby, F.E.S.—Descriptions of new Species of 
South-A merican Cryptocephalini. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

June 4 th< 11)07. 
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June 18th, 1907. 

G. A. Boulenger, Esq., F.R.S., Vice-President, in the Chair. 


The Secretary read a Report on the additions that had boor 
made to the Society’s Menagerie during the month of May 
1907. 

Mr. II. O. Bax- I ron,side, 1I.B.M. Minister to Venezuela, 
exhibited a series of eighteen models of Venezuelan animals. 
The models had been made from Fving specimens by a native 
Indian, the material employed being Ballata gum. 

Mr. C. J. Gahan exhibited the female of a luminous Beetle of 
a species of Phmgodes from Manaos, Brazil. 

Mr. C. L. Boitlenger exhibited and made remarks on a new 
Hydromedusan of which examples of both polyp and medusa 
stages were obtained by I)r. Cunnington and himself during their 
recent exploration of the lake Birket Gurun in the Faymn. 

The medusa, for which Mr. Boulenger proposed the name 
Moerisia lyovsi, g. Sc sp. n., was an An thorn edusan whicli 
appeared closely inflated to tSarsia. 

' The liydroid was gymri oblast ic and resembled Cordylophorci , 
differing, however, from that genus in possessing a more complex 
mode of branching, and in the situation of the gonophores, which 
were on the polyps themselves. 

Mr. R. I. Pocock exhibited two young examples of the Common 
Squirrel which had undergone a peculiar change in colour. 
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Dr. F. W. Jones, F.Z.S., read a paper entitled “On the 
Growth-forms and supposed Species in Corals,” in which he 
showed that the growth-form of the colony was the outcome 
of the conditions of the environment, and was not a specific 
character. The growth-form was largely the result of the 
method of division of the zooids of the colony, and different 
external conditions produced different methods of division, so 
that almost any coral could show almost any method of division. 
Every coral had three innate tendencies of growth, viz.: (l)to 
grow on the lines of an inherited growth-form, (2) to grow 
upwards, and (3) to oppose its maximum area to the line of 
currents. The conditions of the environment modified these 
tendencies, e. g, :—(1) Rough water caused: (a) building dense 
skeleton, (5) the corallites to be flush with the general surface, 
(c) the whole growth to be rounded or flattened. (2) Deep water 
caused: (a) building of light porous skeleton, (6) the loss of pig¬ 
mentation, (c) the production of long attenuated branches. 
(3) Sediment in the water caused : (a) the raising and narrowing 
of the corallites, (b) the sculpturing of the intermediate spaces, 
(c) the production of stunted and amorphous forms. Coloration 
was no criterion of a species. The question of injuiy was a most 
important one in the production of growth-forms, and an injured 
colony might repair itself by a form of growth different; from its 
original type. The various conditions of the environment pro¬ 
duced an endless series of variations, but these were mere 
modifications of a few “ species ”; and in many cases a large 
colony might be broken up and its various fragments referred 
to many different named “ species.” The study of the zooid, the 
study of the development of identical embryos exposed to different 
environments, and the noting of the range of variation in situ , 
were the only methods by which the determining of the limits of 
a “species” among the corals could be arrived at. 

Mr. G. A. Botjlengbr, F.R.S., read a paper on the Lizard of 
the Ionian Islands which had been named Lacerta ionica by 
Herr Philip Lehrs. He stated his opinion that this Lizard was 
not entitled to specific rank and that it was merely a variety of 
Lacerta taurica Pallas. 

Mr. Hamilton H. Deuce, F.Z.S., communicated a paper on 
u Neotropical Lycsenidee,” in which a large number of new forms 
were described and the synonymy of many others discussed. 

Six cabinet drawers containing a representative series of the 
group were exhibited, 

A communication from Mr, 0. Tate Regan, M.A., F.Z.S., 
contained descriptions of VeliferLypedopimte em of a new fish 
of the genus Velifer. • 



37 


A second communication from Mr. Regan, entitled “ On the 
Anatomy, Classification, and Systematic Position of the Teleostean 
Fishes of the Sub-order Halotriognathi,” showed that the Lampri- 
didee, Veliferidse, Tracliypteridse, and Lophotidse formed a natural 
group closely related to the Beryciformes, from which they 
differed especially in the structure of the mouth. The maxillaries 
were protractile and had well-developed inner posteriorly directed 
processes, which moved backwards and forwards in a pair of 
grooves on each side of a median keel on the antero-superior face 
of the vomer; whereas in the Beryciformes the maxillaries were 
articulated to the vomer, and each had a ligamentous attachment 
to a process of the palatine, which prevented any movement other 
than the rotation forward of the distal extremity. The Halo¬ 
triognathi were divided into Selenichthyes ( Lampris ), Histich- 
thyes ( Velifer ), and Tteniosomi (Trachypteridra and Lophotidee). 
Reasons were given for believing that the Beryciformes were 
directly derived from Clupeoid Malacopterygians. 

Mr. R. I. Pocock gave a brief abstract of a monograph of the 
Monkeys of the genus Cercopithecus and pointed out that all the 
known forms of this genus might be arranged into groups typified 
by the following species patas , eethiops , petaurista , cephns, 
wictitcms , leucampyx, albigularis , mona , neglecius , Vhoesti, and 
diana . 

Mr. R. I. Pocock also read a paper upon some African species 
of Felix, based upon specimens exhibited in the Society’s Gardens. 
He drew special attention to some interesting points connected 
with F. nigripes , F. served and servalia , and F. aurata (= chryso- 
thrix\ A specimen of the last-named species from Sierra Leone 
changed from red to dusky grey while living in the Gardens, thus 
proving that the differences in colour between individuals of this 
species were not of specific or subspecific value. 

Mr. R. T. GtOTHER contributed a paper on the Jelly-fish of the 
genus Limnocnula collected during the Third Tanganyika Expe¬ 
dition. The material had been obtained on four distinct dates in 
September, November, and February, by Dr.W. A. Cunnington, and 
therefore during the season of the great rains. The greater number 
of 8}>ecimens in all the collections showed a vigorous growth of 
young medusa-buds on the manubrium, and that therefore the 
theory that asexual reproduction occurred during the dry season 
only, which was propounded by Mr. Moore, must be abandoned. 

T)r. Cunnington’s material threw new light upon the order and 
succession in which the tentacles developed, and had enabled the 
author to record all the stages of tentacle development as exhibited 
by individuals ranging from 2 mm. to 22 mm. 

Certain variations in the arrangement of radial canals and of 
sense-organs were discussed. As large a percentage as 24 °/ 0 were 
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found to possess 5 or more radial canals, the greatest number being 
7 instead of the normal 4. 

The Victoria Nyanza form of Limnocnida collected by Sir C, 
Eliot, F.Z.S., which was also dealt with in the paper, was believed 
to be a variety, which differed from the Tanganyika form in that 
the tentacles were more deeply imbedded in ridges of jelly of the 
exumbrella than in the Tanganyika form. All the individuals in 
a collection from the Victoria Nyanza were females. 

The result of a reinvestigation of both Limnocnida and Limno- 
codium had led the author to the conclusion that both genera 
were to be referred to the Trachomeduson, in spite of the fact that 
no other known Trachomedusan had gonads on the manubrium. 
Reasons for this view were given as also for the association of 
both freshwater medusae with the Olindiadte. It was considered 
exceedingly doubtful whether either Limnocodium or Limnocnida 
ever passed through a hydroid stage at all. 


This Meeting closes the Session 1906-1907. The next Session 
(1907-1908) will commence in November next. 


The following Papers are in hand :— 

1. Mr. Martin Jacoby, F.E.S.—Descriptions of new Species 
of South-Ameriean Oryptocephalini. 

2. Mr. Knud Andersen.—A Monograph of the Chiropteran 
Genera Urodenm, Enchisihenes , and Artibem . 

3. Mr. E. S. Russell, M.A.—Environmental Studies on the 
Limpet. 

#* 

Communications intendel for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

8 Hanover Square, London, W. 

June 25 ih, 1907. 
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F. DuCaxb Godman, Esq., D.C.L., F.R.S., Vice President, 
in the Chair. 


The Secretary read a report on the additions that had been 
made to the Society’s Menagerie during the months of June, July, 
August, September, and October, 1907. 

Mr. R. I. Pooock, Superintendent of the Gardens, exhibited 
photographs of a hybrid between the European and African Wild 
Cats (Felis sylvestris and F. ocreata). 

Mr. R. Lydekker, F.R.S., F.Z.S., exhibited on behalf of the 
Hon. Walter Rothschild, F.Z.S., the skins and horns of a male 
and female Takin from Bhutan, differing from tho typical Mishini 
form by their much smaller horns. 

Mr. E. S. Goodrich, M.A., F.R.S., F.Z.S., read a communica¬ 
tion, illustrated by diagram*, “ On the Scales of Fishes,” in which 
he called attention to differences in the structure of these organs 
and to their importance in classification. 

A paper was read by Messrs. Oldfield Thomas, F.R.S., F.Z.S., 
and R. 0. Wroughton, F.Z.8., on Mammals collected at Beira by 
Mr. 0. H. B. Grant, being No. VIII. of the series of papers on 
the Rudd Exploration of South Africa. Twenty-eight species 
were included in the collection, represented by 127 specimens, all, 
as before, presented to the National Museum by Mr. 0. D. Rudd. 

The region not having been previously.worked, the series was 
of much interest from a geographical point of view. 
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Mr. R. Lydekker, F.R.S., F.Z.S., directed attention to a figure 
of the type of Elephas africanus cyolotia with which he was un¬ 
acquainted at the time of reading his paper on African Elephants 
(P.Z. S. 1907, p. 380). He also exhibited and described the skin 
of a Leopard brought home by Mr. Stanley Tomkins from Uganda, 
remarkable for the shortness of the limbs and tail and the Jaguar¬ 
like pattern of the markings. 

Dr. P. Chalmers Mitchell, F.R.S., Secretary to the Society, 
gave an account of observations made by himself and Mr. It. I. 
Pocock, Superintendent of the Gardens, on the Feeding of Ser¬ 
pents in Captivity. He described the different habits of Python¬ 
like, non-poisonous and poisonous Colubrine and Viperine Snakes, 
and stated that he and Mr. Pocock had found no evidence as to 
the existence of a specific fear of Snakes in the case of any 
vertebrates except Primates, and that, amongst Primates, Lemurs 
were distinguished from true Monkeys by their complete indiffer¬ 
ence to Snakes. 

Mr. C. Tate Regan, M.A., F.Z.S., read a paper containing 
descriptions of some new Loricariid fishes, viz. five species of 
Pleco8tomus and an Otocinclus from Eastern Brazil and two 
species of Arges from Colombia. 

Lt.-Col. N. Manders, F.Z.S., presented a communication entitled 
“ Notes on Mayer’s Pigeon,” in which the habits of this nearly 
extinct bird were described. 


Mr. F. E. Beddard, F.R.S., F.Z.S., Prosector to the Society, 
communicated the resets of his observations on the structure of 
the rare Madagascar mammal, Galidiciis striata . 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, the 26th November*, 1907, at half-past Eight 
o’clock p.m,, when the following communications will be made:— 

1. The Rev. 0. Pickard-Cambrldge, M.A., F.R.S., C.M.ZJ3. 
—On some New and Little-known Araneidea. 

2. Mr. M. Jaoqby, F.E.S.—Descriptions of new Species of 
South American Cryptocephalim. 

3. Dr. K. Andersen. —A Monograph of the Chiropteran Genera 
Vroderma , Enchi&tkems, and Artibeus. 

4. Mr. E. S. Russell, M.A.—Environmental Studies on the 
Limpet. 

“ 5. Mr. F. E. Beddard, M.A., F.R,S.—Contributions to the 
Knowledge of the Anatomy of the Batrachian .Famiiy Pdob&tbchm* 
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6. Lord Walsingham, M.A., LL.D., F.R.S.—On the Micro- 
lepidoptera of Tenerife. 

7. Mr. J. Hopkinson, F.L.S.—Dates of Publication of the 
separate parts of Gmelin’s Edition (13th) of the ‘ Systema Nature * 
of Linnaeus. 

The following Papers are in hand:— 

1. Dr. R. Broom, D.Sc., C.M.Z.S.—On the Origin of the 
Mammal-like Reptiles. 

2. Mr. Gl A. Boulenger, F.R.S., V.P.Z.S.—A Revision of the 
African Silurid Fishes of the Subfamily Clariinct . 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

Xoi'ember Vdtk, 1D07. 
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November 26th, 1907. 

G. A. Boulenger, Esq., F.It.S., Vice-President, in the Chair. 


The Sec retary exhibited an oil-painting by Mr. W. Walls, 
R.S.A., of a young female Gorilla recently living in the Society’s 
Gardens. 

The Secretary presented, on behalf of the Ttev. 0. Pickard- 
Cambridge, M.A., F.R.S., C.M.Z.S., a communication entitled 
“On some New and Little-known Araneidea.” Eleven species 
were noted or described and figured : one from Lagos, Portugal; 
three from Cape Colony, S. Africa; one from Mashonaland ; five 
from the Canaries; and one from Old Calabar. Seven species 
were described as new to science. Five of the Spiders had been 
accidentally imported to England in packages of bananas. 

A paper was read from Mr. NT. Jacoby, F.E.S., describing 
new species of Beetles of the Oryptocephaline division of the 
family Chrysomelidw , from tropical South America. 

The Secretary communicated a paper by Mr. E. S. Russell, 
M.A., the object of which was to correlate certain modifications 
of the Limpet-shell (Patella vulgata) witli definite environmental 
conditions. The method adopted by the author had been to 
measure the dimensions of a large number of shells from one 
environment and to compare them with similar measurements of 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the 4 Proceedings *; but it may be obtained on the day of publication 
at the price of Sixpence, or, if desirea, sent post-free for the sum of Six 
&hillings per annum, payable in advance. 
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shells from a second environment. The author had found the 
Limpet a suitable animal for such investigations, as all Limpets 
above 15 mm. “ home ” accurately. Limpets from high-water 
localities were found to be larger, broader, and higher, but 
narrower in proportion than those from low-water localities. 
Limpets from exposed localities were lower, narrower, thicker, 
and more irregular in outline than those from sheltered spots. 
On the area from which the shells were collected, two types 
occurred—a “ rough ” type with strong coarse ribs and irregular 
margin, associated with rough stones, and a “ smooth ” type on 
polished stones. 

Mr. F. E. Beddard, F.R.S., Prosector to the Society, gave an 
account of a communication on the Anatomy of the Batrachian 
family Pelobatidce , based chiefly on material he had obtained 
from the Society’s Collection. 

A paper by Lord Walsingham, LL.l)., F.R.S., F.Z.S., described 
the Microlepidoptera of Tenerife. 

The Secretary communicated a paper by Mr. John Hopkin- 
son, F.L.S., entitled “ Dates of Publication of the separate Parts 
of Gmelin’s Edition (15th) of the * Systema Naturae' of Linnaeus/’ 
The paper stated that the first volume of this edition, containing 
the Animal Kingdom, was in seven 'parts, with a date, 1788, in 
the first part only, but that there was internal evidence of a later 
date of issue of subsequent parts. Investigations in the Library 
of the British Museum had revealed the years of publication with 
some indication also of the period of the year in which each part 
appeared. The dates were: pt. 1, 1788; pts. 2 & 3, 1789; 
pts. 4 & 5, 1790; pt. 6, 1791; pt. 7, 1792. 

The second volume, containing the Vegetable Kingdom, was in 
two parts, and the date of issue ol part 2 had been lound to be 
1792. Contemporary authorities were given for the dates. 

Mr. R. I. Pocock, F.L.S., Superintendent of the Society’s 
Gardens, reported on a small collection of Mammalia brought 
from Liberia by Mr. Leonard Leighton, The paper recorded the 
presence in Liberia of two mammals hitheito unknown from that 
locality, and contained descriptions of one species of Genet and 
one Linsang new to science. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 10th December, 1907, at half-past Eight 
o’clock r.sr., when the fallowing communications will l>e made:— 

1. Dr, R. Broom, D.Sc., C»MJ5,S» —On the Origin of the 
Maminal-like Reptiles. 
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2. Mr. G. A. Boulenger, F.R.S., V.P.Z.S.—A Revision of the 
African Silurid Fishes of the Subfamily Clariinoe. 

3. Prof. E. A. Minchin, M.A., F.Z.S.—On a Hsemogregarine 
from the Blood of a Himalayan Lizard {Agamci tuber cidata). 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary . 

3 Hanover Square, London, W. 

December 3rd, 1907. 
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December 10th, 1907. 

Sir Edmund G. Loder, Bt., Vice-President, in the Chair. 


The Secretary read a report on the additions that had been 
made to the Society’s Menagerie during the month of November 
1907. 

Mr. R. H. Burne, F.Z.S., exhibited the feet of a Common 
Duiker (Cephalophus sp.) with extensive and more or less 
symmetrical overgrowth of the hoofs. The overgrowth was most 
marked in the fore-feet, each hoof showing a tendency to an 
inward spiral twist. The specimen was presented to the Royal 
College of Surgeons’ Museum by Mr. Griffin, of the Pretoria 
Museum, Transvaal. The Antelope was shot (wild) by a farmer, 
in stony bush veldt country about 40 miles from Pretoria. 
Nothing unusual was noticed in its gait or running powers. 

Mr. F. E. Beddard, F.R.S., Prosector to the Society, exhibited 
a skin of the rare Marsupial Dactylopsila palpator (A. Milne- 
Edw.), which had been placed in his hands by Dr. C. G. 
Seliginann, F.Z.S. 

A collection of Molluscan Shells, Corals, kc, collected in the 
Pamban Channel, Southern India, was exhibited on behalf of 
Mr. 0. M, Venkataramanujalu, 

The Secretary, Dr. P. Chalmers Mitchell, F.R.S., exhi¬ 
bited preparations of the intestinal tracts of the Polyprotodont 
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, Marsupials Phascogale penicillata , Sminthopsis larapinta , and 
S. crassicnndata , made from specimens kindly lent him for the 
purpose by Mr. H. 0. Beck, F.Z.S., and remarked on the sim¬ 
plicity of the patterns displayed by the intestinal tracts of these 
and other Dasytiridce as contrasted with other Marsupials. 

Dr. C. W. Andrews, F.R.S., F.Z.S., on behalf of Dr. R. Broom, 
O.M.Z.S., gave an account of a communication, illustrated by 
lantern-slides, on the origin of the Mammal-like Reptiles. 

Mr. G. A. Boulenger, F.R.S., Vice-President of the Society, 
gave an account of a memoir entitled “ A Revision of the 
African Silurid Fishes of the Subfamily ClnriinceP 

Prof. E. A. Mjnciiin, F.Z.S., described a new species of 
Iliemogrogarine from the blood of a Himalayan lizard, Agama 
tubercvlata , from Kasauli, India. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 14th January, 1908, at ball-past Eight 
o’clock P.M., when the following communications will bo made:- - 

1. Dr. W. A. (JuNNiNGTON, F.Z.S.—Description of a Biological 
Expedition to Birket el Qurun (illustrated by lantern-slides). 

2. Mr. 0. Thomas, F.R.S., F.Z.S. -The Duke of Bedford’s 
Zoological Exploration in Eastern Asia. —VI. List of Mammals 
from the Shantung Peninsula, N. China. 

3. Mr. F. E. Beddard, F.R.S., Prosector to the Society.— 
On the Musculature and other Points in the Anatomy of the 
Engystomatid Frog, Brevier,ps verrucosus. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MTTOHELL, 

* Secretary . 

% 

3 Hanover Square, London, W. 

December 17 th, 1907. 
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